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MONG the procedures for exploration of the central nervous system 
and, particularly, of the brain, we must include angiography. 

It was in 1926 that Dr. Egas Moniz, the present Professor of the Medi- 
eal School at Lisbon, conceived the idea of extending radiographie ex- 
ploration to the study of the arteries of the brain by the introduction of 
some harmless substance of greater opacity than the mineral salts of 
the skull. In this way he hoped to picture the anatomicofunctional ar- 
rangement of the arteries. The term radiodiaphorie method (método- 
radio-diaphorico) was proposed when it was applied to the brain. 


He began by filling glass tubes, approximately equal in diameter to the 
cerebral arteries, with solutions of sodium iodide and other metallic salts 
in various concentrations. These tubes were introduced into the cranium 
of a corpse and x-ray pictures made immediately. He found that the 
tubes became better visualized the greater the concentration of the solu- 
tion. After adopting a definite strength of solution, capable of giving 
the desired contrast, he continued his experiments on corpses, and not 
without great difficulty sueceeded in obtaining the first arteriogram of 
the brain. This, while satisfactory for the study of topographical anat- 
omy, did not fulfill his hopes. Not wishing to abandon the idea, he con- 
tinued with analogous experiments in living animals (dogs, eats, mon- 
keys, ete.) with the intention of applying this new method to the diag- 
nosis of diseases of the brain in the human being. Further experiments 
enabled him to select a harmless solution of sufficient opacity for use 
in the clinic. On June 28, 1927, for the first time he injected into a 
patient 6 ¢.c. of 25 per cent sodium iodide solution and obtained the first 
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arteriograms without observing the least disturbance from the injection. 
Encouraged by this success, he continued with his experiments and 
at the same time attempted to simplify the surgical technique for injec- 
tion of the opaque solutions. 

In July, 1928, the Neurological Society (Société de neurologie) of 
Paris in the first number of its review published a paper by Egas' on 
radiodiaphoric methods in the localization of cerebral tumors. 

At this time he had already obtained fifty arteriograms by injecting 
the opaque preparation into the common earotid without any accidents 
occurring, but with a more complex surgical technique than the one we 
employ today, since transitory ligatures of the external and common 
carotids were necessary in order to insure that the whole quantity of 
liquid injected would pass only to the cerebral blood vessels. 

From 1927 until 1931 he continued his experiments uninterruptedly, 
trying different positions of the head, since, according to the greater 
or lesser inclination of the cranium in relation to the horizontal plane 
of the x-ray plate, the results obtained varied in regard to the greater 
or lesser precision of the arterial outlines. The technique was improved 
by degrees until arteriograms of great utility in the diagnosis of cerebral 
tumors were obtained. 

For this he made use of every resource; for example, when a patient 
clinically diagnosed as having a cerebral tumor died, he immediately 
injected into the common carotid 8 ¢.c. of a 100 per cent solution of 
sodium iodide, obtaining immediately two x-ray pictures for comparison 
with those which had been obtained from patients diagnosed as ‘‘mental 
eases’’ but in whom the arrangement of the arteries had been considered 
normal. 

In 1931, and after repeated studies carried out in vitro, he con- 
eluded that the sodium iodide solution did not become diluted in the 
arteries but preserved its concentration almost intact. Later on, 
Reinaldo Dosantos, Egas’ collaborator, praised the use of abrodil as a 
substitute for sodium iodide and used it in a 45 per cent solution. 
They made their first trial with this new contrast medium, injecting it 
into the common carotid of a patient diagnosed as having a cerebral 
tumor which could not be localized clinically. With the arteriograms ob- 
tained by this technique they were able to make a diagnosis of frontal 
lobe tumor. In the same year the Japanese professors, Makoto Saito 
and Kazunori Kamizawa,’? prepared different formulas, all with a base 
of lipiodol, and got satisfactory results according to their description. 

From what has preceded, one can realize that all the investigators 
have tried to arrive at a simpler surgical technique and sharp radio- 
graphic exposition and to substitute for the radio-opaque solution 
some other preparation which might be better tolerated and which might 
also give better x-ray pictures. 
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Toward the end of 1931 there appeared a product which consisted of 
a 25 per cent solution of thorium dioxide which promised to give a 
greater contrast in the radiographic exploration of fistulas and the or- 
gans for which it was recommended; i.e., renal pelvis, ureter, bladder, 
and urethra. Warning was given that its intravenous administration 
was contraindicated. When Egas learned of this new preparation and 
observed the satisfactory contrasts which were obtained with it, he 
carried out repeated experiments on the possibility of injecting it intra- 
arterially without danger, and finally decided to utilize it in clinieal 
cases. 

On Dee. 5, 1931, he and his co-workers published their first work on 
the use of thorium dioxide for cerebral angiograms.* 

From this date on, he has abandoned the use of sodium iodide and 
has substituted the colloidal suspension of thorium dioxide. The greater 
tolerance of the organism for this preparation permits greater quan- 
tities to be administered and, consequently, allows clearer and brighter 
pictures. This allows us today to obtain cerebral arteriograms of great 
utility in the diagnosis, localization, and delimitation of lesions of the 
brain. 

CEREBRAL PHLEBOGRAPHY 


On Dee. 19, 1931, Egas accidentally succeeded in obtaining the first 
cerebral phlebogram. After injecting the thorotrast (dioxido de torio) 
into the common carotid artery, the roentgen operator delayed in making 
the plate and, when it was developed, it was observed that the cerebral 
veins had been photographed. The development of cerebral phlebog- 
raphy has been brief, since, after this accidental find, it was not possible 
to obtain systematic radiographs of the cerebral veins until Nov. 11, 
1935. 

Egas’ work on cerebral phlebography was crystallized in a mono- 
graph published in 1934.4 Since then cerebral phlebography has been 
considered as a necessary complement to complete angiographic ex- 
ploration of the brain. Careful studies show that the venous circulation 
of the brain has two very distinct phases, the first and second, which are 
distinguished by the various venous groups which the radiographic plate 
registers. Thus, in the first phase the ascending and descending veins 
are involved and in the second, the superior longitudinal sinus, the 
ampulla and veins of Galen, the straight sinus, the lateral sinus, the 
toreular Herophili, and the veins of Labbé. 

After this brief résumé in which have been noted the priority of the 
discovery and the development of the complete angiographical tech- 
nique of the brain by Egas, I am happy to state that in 1935 at the 
congress held in Sweden by the Neurological Surgeons, the committee 
of the Neurological Society of Great Britain resolved to express to 
Professor Egas its satisfaction and thanks for his great service to 
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science and for his valuable contribution to our knowledge of the 
physiology of the intracranial circulation. 


TECHNIQUE 


During my stay in the Montreal Neurological Institute, I was charged 
for eight months with the study of the collateral circulation of the 
brain with the purpose of investigating the possible formation of 
softened zones by ischemia which was artificially produced by ligature 
of different vessels with. silver clips, carefully placed in order not to 
provoke local anatomical alterations. In order to carry out these ex- 
periments it was necessary to resort to cerebral angiograms which were 
obtained by injecting into the common carotid arteries of cats and 
medium-sized monkeys a colloidal suspension of thorotrast. In order 
to obtain complete and exact knowledge of the technique I was advised 
to go to the clinic of the Medical School at Lisbon under the direction 
of Professor Egas. I worked for nine months in this school, attending a 
special course of twenty-five lessons on cerebral angiography given by 
Moniz, who not only gave me his valuable personal cooperation but, in 
addition, was kind enough to place at my disposal the aid of his per- 
sonnel and clinical material with which I was able personally to make 
numerous cerebral angiograms on human beings. 

Since my return I have felt the desirability of demonstrating the 
utility which I believe this new method has for the careful study of 
neurological cases since, despite its harmlessness and ease of execution, 
it has not entered into the common practice of the doctors of this country. 
I have been fortunate in having inspiration and financial help from 
my teacher, Professor Cardenal; sound advice and affectionate clinical 
collaboration from the illustrious exponent of neurology in Spain, 
Dr. G. Lafora; the experience of his specialty as professor of radiology 
from Dr. Martin Crespo; and the unselfish help of my friends, Assistant 
Professor Diaz Sarasola and Dr. Escanciano. 


The generic name angiograms has been given to the complete set of 
x-ray pictures of the arteries, capillaries, and veins of the brain after 
a previous injection to make them visible. Thus, for an angiogram to 
be complete it should consist of three parts: arteriography, phlebog- 
raphy of the first phase, and phlebography of the seeond phase. 

The proof given by cerebral angiography is unquestionably of great 
value because of the diagnostic indications which it offers us. Its tech- 
nique is of such simple execution that any general clinician, with even 
average surgical education, will be capable: of performing it with all 
probability of success. It consists in injecting intra-arterially into the 
common earotid 18 ¢.c. of thorotrast. The only difficulty presented in 
practice is lack of strict teamwork among those who take an active part 
in che test. The procedure must be perfectly synchronized to succeed 
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in making just one injection suffice for taking the three radiograms of 
arteries, small veins, and large venous trunks. 

The operative technique is as follows: The patient is prepared on 
the x-ray table. Local anesthesia is obtained by injecting about 10 e.c. 
of a solution of novocain, sulfate of potassium, and adrenalin; only for 


very agitated patients or children is general anesthesia necessary. An. 


incision of from 2.5 to 3 em. is made in the neck parallel to the collar 
bone, about 3 or 4 em. above it and about 4 or 5 em. from the midline, 
corresponding approximately to the space which exists between the two 
heads of the sternocleidomastoideus. In general, it is easy to recognize 
it by simple inspection or in obese subjects by palpation. It is ad- 
visable to make the incision coincide with one of the creases in the skin 
of the neck so that the sear will be less evident and, after some time, 
almost invisible. The incision is made through the skin, the sub- 
cutaneous tissue, and the platysma, leaving open the little triangle 
formed by the two fascicles of the sternocleidomastoideus and the collar 
bone. 

With curved scissors, the points of which fit together perfectly and 
have no rough seam, one proceeds with the dissection of the fascicles of 
the sternocleidomastoideus, introducing the scissors between the two 
and spreading them. This maneuver is repeated until the carotid 
sheath is exposed, when two retractors are placed in the incision and 
separated, with the object of exposing the bottom where the neuro- 
vascular packet runs. Thus, it is easy to recognize the common carotid 
artery by its pulsation. The artery is now punctured without opening 
the fascia of the vascular packet. 

This done, one places under the head of the patient any appliance 
which will allow the impression of three or more plates without chang- 
ing the position of the patient. We use with success the escamoteador 
designed by Moniz, consisting of a box with an aluminum lid in which 
are placed three chasies containing the x-ray plates and separated from 
each other by lead plates. The small cost of this apparatus is an ad- 
vantage and it fills in every manner the uses for which it was constructed. 
Nevertheless, we know of another apparatus with an American patent 
capable of exposing seventeen films with an interval of a second between 
each, but its great cost does not make it very practicable in Spain. 

The patient’s head is placed on the escamoteador and must be kept 
in good position, which can easily be obtained by passing over the head 
a wide gauze band. The face rests on the dry plate, the side exposed 
being marked on the plate with an initial. 

At the moment when the x-ray operator starts the roentgen-ray 
machine, the surgeon introduces the needle into the artery and rapidly 
injects the colloid contained in the syringe. During the injection one 
of the assistants must watch carefully the volume of thorotrast which 
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enters the artery so fhat at the moment it reaches 8 or 10 ¢.e. he can 
advise the x-ray operator to expose the first plate at that instant. The 
second exposure is made two seconds later; the third is made two and 
one-half seconds after the second. In the meantime the assistant places 
the first and second plates under lead protectors. The plates are removed 
and sent for development and preparations are made for a second in- 
jection of thorotrast should the first injection have proved unsatisfactory 
and the visibility of the cerebral arteries be incomplete. 

As soon as the injection is finished, the needle is removed from the 
carotid and a wad of gauze is introduced into the bed of the wound. 
When it is certain that the hemorrhage has been stopped, the edges of 
the cutaneous incision are sutured. <A surgical dressing terminates the 
operation. 

Although it might appear to be a complicated and difficult operation, 
anyone who carries it out will be convinced that in reality it is not so. 
We have been able to complete it in a short time and have almost always 
been obliged to await the development of the plates by the radiologist. 
The entire procedure, including the time used in the operation and the 
development and fixation of the films, takes up to about forty minutes. 

A point worthy of mention is that in the majority of cases the patients 
feel no discomfort of any kind, although some complain for a short time 
of pain in region of the incision and of difficulty in swallowing. As an 
exception in some eases there is a slight fever, which never exceeds 38.5° 
C. and which seldom lasts more than forty-eight hours. 

In regard to possible late disturbances from the thorotrast, I have 
not had an extended personal experience, and shall cite the assertions 
of Moniz. He has assured me that, even if the colloidal suspension of 
thorotrast might remain for a long period in the liver and at times 
even in the spleen and the bone marrow, it is improbable that it would 
cause disorders or disturbances of importance to the patients. I believe 
it is of great interest and importance that a careful and systematized 
study be made of the biological processes of elimination of the thoro- 
trast in these patients. 

In addition there exist certain lesions of the brain whose diagnosis was 
impossible or imprecise before the advent of this method of exploration. 
In angiography we have an indisputable method for diagnosing es- 
pecially the encephalie aneurysms and angiomas, as well as for studying 
cerebral hemorrhages caused by trauma. Another chapter of neuro- 
surgery of great interest and the study of which would be greatly 
facilitated by this method is that of the meningeal tumors. Given the 
curious circumstance that the speed of circulation in the vascular terri- 
tory of the tumors is slower than in the normal vessels of the brain, 
we can visualize the tumor in the phlebogram of the second phase. 
since the blood charged with colloid is still in the capillary phase of the 
tumor (first phase of phlebogram) and marks its dimensions and edges. 
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With reference to the localization of cerebral tumors, the angiograms 
orientate us by giving data concerning the displacement of the arteries 
and veins of the brain, occasioned by the increase of volume in the zone 
where the tumor lies. 


NORMAL ANGIOGRAPHY 


In the preceding discussion the history and technique of cerebral 
angiography have been given; here I shall describe as clearly as possible 
and with the aid of illustrations the picture of a normal angiogram, 
with the object of facilitating an understanding of the material to fol- 
low. I shall treat only of lateral projection, which is the one that in- 
terests us most in diagnosis, because it is here that one sees most clearly 
the alterations and deviations which the cerebral vessels undergo and 
from which the diagnosis is deduced. 

Consequently, I shall discuss arteriography and normal first and see- 
ond phases of phlebography, simplifying the sketches as much as pos- 
sible, but without omitting in them any data which might have impor- 
tance or the absence of which might falsify the vascular position and 
relationships. 

1. Cerebral Arteriography.—tIn the arteriographical images the in- 
ternal carotid artery is presented, in its cerebral portion describing 
some curves called carotid siphon. 

In the majority of cases the carotid siphon is a double siphon, de- 
termined by the undulations of the internal carotid artery ; in some in- 
stances this siphon may not be completely double. 

From the carotid siphon there emerges a very short artery, the artery 
of Sylvius, which immediately after its starting point divides into three 
branches; the posterior temporal artery, which is the artery with a curva- 
ture; the middle artery; and the posterior parietal artery. These three 
arteries form what we call the Sylvian group, whose position is of great 
interest to the diagnostician. In Figs. 1 and 2 we ean clearly see the 
three arteries, which appear grouped and follow a horizontal plane. 

There also emerges from the internal carotid the anterior choroidal 
artery under the artery of Sylvius and at the height of the emergence 
of the carotid siphon. At about the same level there emerges the 
ophthalmie artery, small in normal cases, but of extraordinary diagnostic 
importance. Continuing with the carotid siphon, there appears in the 
arteriographical images the anterior cerebral artery, which describes ° 
a eurve of posterior concavity, continuing with the pericallosum. 

Although in Figs. 1 and 2 the marginal callosum is represented by a 
single artery, for the purpose of simplifying the global conception of the 
arterial vessels, it generally consists of two or three branches which 
are the prefrontal, the internal frontal, and the internal frontal parietal. 
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Therefore, the pericallosum and the marginal callosum, both emerg- 
ing from the anterior cerebral artery, describe a curve and are parallel 
to each other and at the same time parallel to the cranial vault. The 
constaney with which cerebral arteries are found in the position just de- 
scribed makes the study of the accompanying illustrations of great 
importance. 


Fig. 2.—Normal arteriography in a living human being. 


2. Cerebral Phlebography.—tin cerebral phlebography two phases 
are considered; in the first there appear the ascending and descending 
veins and in the second the large venous trunks. 


ag 
Fig. 1.—Arteriography. 
ad 


SANCHEZ-PEREZ: CEREBRAL ANGIOGRAPHY 543 


The first phase shows with astonishing regularity a series of vessels 
distributed in a radiating form, the volume increasing as it approaches 
the periphery. In normal cases the phlebography of the first phase 
which, as I have said, is extraordinarily constant, corresponds almost 
exactly to Fig. 3. 

The second phase shows the great venous trunks clearly outlined: 
the superior longitudinal sinus, describing a curve parallel to the cranial 
vault ; and the veins and ampulla of Galen, occupying the posterior and 
middle parts of the brain. The ampulla of Galen curves around 
the splenium and is the principal tributary of the straight sinus. The 
two veins of Galen which with the basilar vein form the ampulla of Galen 
come principally from the veins of the hemispheres and the veins of the 
choroid plexuses of the lateral ventricles. 


Fig. 3.—First phase phlebography. 


In the phlebograms the positions of the vein of Galen and the su- 
perior longitudinal sinus are extraordinarily constant. The lateral sinus 
is seen quite frequently in union with the posterior part of the vein of 
Labbé, generally very voluminous, both leading into the torcular 
Herophili. The inferior lateral sinus continues with a curve of inferior 
concavity with the straight sinus; the ampulla of Galen and the vein 
of Galen are between the interior longitudinal sinus and the vein of 
Labbé. 

With this description clarified by the accompanying illustrations, 
I have described as clearly as possible my conception of the habitual 
aspect which normal phlebograms present and in the next following 
shall explain their possible alterations. 


INTERPRETATION OF ANGIOGRAMS 


Among the fundamental changes of position and relationships which 
are observed in the cerebral vessels as a result of disease and from the 
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interpretation of which in the great majority of cases one can localize 
the lesions, I place in the foreground expanding lesions which, because 
of their growth, cause displacement and deformities in position and 
shape of the cerebral vessels. I leave until later the vascular tumors 
and aneurysms, believing that in these the interpretation of angiograms 
offers less difficulty. I shall divide my material into various clinical 
groups determined according to the location of the lesions which are 


Fig. 5.—Second phase phlebography in a normal living human being. 
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revealed in the different angiograms and which have been verified in 
patients by surgical operation or by post-mortem examination. 

Frontal Tumors.—In this first group I present six arteriograms, ob- 
tained in an equal number of cases of frontal lobe tumor. In all of 
them there is, as a common alteration, deviation of the anterior frontal 
artery, more or less accented according to the evolution of the growing 
tumor. 

At the same time, there are abnormal modifications of the Sylvian 
group, which in the most severe cases can have the anterior two-thirds 
displaced backward and downward. The shape and position of the 
carotid siphon may also be altered, as can be demonstrated in the first 
of the eases presented in this group (Fig. 6), where it has been 


Fig. 6.—Frontal. tumor. 


reduced to a single semicircular posterior cavity with the disappearance 
of the whole segment described as the true carotid siphon. Analogously, 
one can observe how the pericallosum and marginal callosum may be 
raised, information which would indicate the interhemispherical in- 
vasion of the tumor or its bilateralism. 

In vascular tumors of this region, in addition to the arterial displace- 
ments before described, one can see the shadow produced by the newly 
formed vessels which irrigate it and which in many eases cross through 
the capsule. It is not possible generally to know these vessels, which 
are totally anomalous, from those which come from them, or to know 
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on which arterial trunk they depend. Phlebograms in frontal tumors 
often present alterations relative to normal phlebograms. 

When the intracranial pressure is very great, the upper and lower 
lateral sinuses are outlined as being greatly increased in dimension and 
accented in degree of opaqueness; these alterations are always more 
marked in the side opposite the tumor. 

Temporal Tumors.—In this group I present five cases whose common 
characteristic is the displacement of the Sylvian group, in greater de- 
gree the larger the tumor. In addition, the location of the tumefaction 
will occasion differences of position and forms in the arteriograms. In 
the cases in which the tumor grows down and toward the middle line, 
an increase in the volume of the lateral ventricle will result. In some 


Fig. 7.—Temporal tumor. 


cases and at first sight this can mask the tumor since there is presented 
a diverging separation of the arteries which constitute the Sylvian 
group, caused by the ventricular dilation. Save in the eases in which 
the tumor is large, the carotid siphon has its normal conformation ; the 
anterior frontal, pericallosal and marginal callosal arteries are not 
usually very much altered. Only when the tumor enlarges to the middle 
line is there any appreciable elevation of the last two arteries of the 
group cited. 

An important consideration, which I shall explain more fully when 
describing one of the cases studied in the Faculty of Medicine of the 
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University of Madrid, is the similarity that can occur in the arteriograms 
of low temporal lobe tumors and of tumors of the acoustic nerve when 
the latter are of a sufficient size. The great importance of localization 
in these eases will be understood when one considers that the surgical 
approach is totally different in the two instances, since in the first case 
the trephination will be subtemporal, while in the second it will be sub- 
occipital. 

Posterior Tumors.—In this group I believe it necessary to make a 
topographical subdivision, on the one hand the tumors which are in 
the occipital lobe and on the other hand those which affect the cerebello- 
pontine angle. When these latter reach a certain size, they push the 
occipital lobe up and from the arteriographie point of view can give a 
picture similar to that of occipital lobe tumors. 


Fig. 8.—Posterior tumor. 


These tumors are localized by the displacement of the posterior third 
and on occasion of the middle third of the Sylvian group, and it is 
curious to observe how this arterial group adopts an oblique position 
which may be very marked, the carotid siphon presenting no modifica- 
tions in form or dimensions. The pericallosal artery may be seen altered 
in position in its posterior third and on occasions also in its middle 
third ; in these cases its normal curvature becomes altered until the lower 
concavity which it normally describes becomes changed almost into a 
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straight line. In spite of the fact that in no instance have I seen its 
curvature inverted, that is to say, having the concavity upward, and 
although I do not theoretically deny its possibility, it is convenient, in 
general to say that the rectilineation of the pericallosum and marginal 
callosum are caused by occipital tumors, but that the curving in of the 
upper concavity of these arteries is always produced by tumors of the 
parietal region, which we shall discuss later. 

Phlebography in the study of tumors of the occipital region gives us 
data of extraordinary value since these tumors, because of their position, 
usually produce compression of the toreular Herophili and of the 
lateral sinus, and also in some eases of the straight sinus, which results 
in the gurgitation of the venous system on the side of the tumor. 


Fig. 9.—Parietal tumor. 


Parietal Tumors.—This group of tumors ean be diagnosed easily and 
early, because from the beginning they cause alterations in the vascular 
system and because, according to Cushing, the parietal region is so 
frequently the site of meningeal and angiomatous tumors. 

In these tumors the carotid siphon preserves its normal position; the 
ascending frontal and the Sylvian group do not change their relation- 
ship. On the contrary, the pericallosum and marginal callosum are usu- 
ally displaced downward and form a curve with concavity upward, 
which is just the opposite curve to the one usually described by the 
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pericallosal and the marginal callosal arteries. Frequently, when the 
tumor grows slowly, the angiograms show the above arteries, giving a 
sinuous appearance and designing S-shapes, so typical and which are 
alone sufficient to show the location of the tumefaction. When, in ad- 
dition to what has already been described, there is a vascular or menin- 
geal tumor, for example, an angioma, in the very place radiographed, the 
alterations of form and position of the arteries mentioned and the 
shadow of the tumor itself are combined. Either alteration by itself 
would be sufficient to establish a correct diagnosis. 


Fig. 10.—Vascular tumor. 


In the preceding I believe I have described the most important things 
which ean be deduced from the interpretation of the angiograms which 
confirm observations on the study of cerebral tumors by means of 
angiography. 

I present below two cases of aneurysms, one angioma and two menin- 
geal tumors, whose interpretation I do not believe requires any ex- 
planation. 

Aneurysms.—In these cases the arteriographic images usually show 
no alteration in shape or position of the arteries of the brain save for 
the vessel in which the tumor is located. Nevertheless, I wish to eall 
attention to the curious tortuosity which all the arteries present in gen- 
eral arteriosclerosis, a fact which I have observed in al] the angiograms 
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in which an aneurysm has been found. The case which I present is 
that of an aneurysm of the artery of the angular gyrus which gave 
no cerebral symptomatology; as pathologic antecedents there were 
tertiary syphilis and a general state of arteriosclerosis. 


CONCLUSIONS 


ANATOMICAL.—Concerning the anatomy of the arteries, one is filled 
with astonishment that those of greatest clinical and anatomical im- 
portance are described so inaccurately in the classic and sanctioned 
books on anatomy. The relationships and the morphologic disposition 
of the extracranial arteries which the anatomists describe are exact, both 
in the corpse and the living human being; they are not exact, however, 
when they refer to the cerebral circulation in the human being, and this 
ean be proved by comparing the data which have been obtained from 
angiograms with what the most renowned anatomists tell us; thus, we 
know the exact anatomical descriptions as they refer to the dissection of 
a corpse, but in contrast angiography shows us the position and recipro- 
cal relations in the arterial vessels of patients; this difference of con- 
formation between the corpse and the living patient has given anatomical 
data of great interest. ; 

Carotid Siphon.—The anatomists tell us that the carotid siphon de- 
scribes a curve with coneavity backward in the cavernous sinus, and 
after a short horizontal course describes another curve with concavity 
forward. Indeed, the arteriograms demonstrate that this position is 
extraordinarily infrequent in a living human being, since there is seareely 
one case in 500 in which this is true. From the study of arteriograms, 
we can describe the morphologic arrangement in the following manner: 
In the great majority of cases the internal carotid after the horizontal 
course describes another curve of posterior concavity and on occasion 
another of anterior concavity; this morphologic arrangement prompts 
us to eall it a double siphon, which is so frequent in arteriograms that 
it is present in 69 per cent of the cases. In its intracranial path the 
internal carotid gives the following collaterals: the posterior com- 
munieating artery, the anterior choroidal, and the ophthalmic. 

Middle or Sylvian Cerebral Artery.—This arterial trunk is in the 
great majority of cases very short. The arteriograms often show the 
existence of an abnormality which manifests itself by the fact that many 
branches which usually spring from the Sylvian (posterior parietal 
and posterior temporal) arteries spring instead from the internal 
carotid. 

Posterior Cerebral Artery.—It also springs from the internal carotid 
in some eases. According to Moniz, this abnormality is almost always 
unilateral. 
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Anterior Cerebral Artery.—This artery which continues with the 
pericallosum and with the internal frontal parietal must be considered 
as a collateral of the anterior cerebral artery. 

Marginal Callosal Artery—Rarely is this artery a single vessel, but 
generally there are several arteries which irrigate the marginal 
ealearine fissure. 

Anatomy of the Veins—The ascending and descending superficial 
veins as well as the posterior segment of the vein of Labbé open into the 
lateral sinus or into the torcular Herophili. 

The straight sinus ascends, describing an angle of anterior curvature 
of some 70 to 80 degrees on the plane of the lateral sinus. In phlebo- 
grams the inferior longitudinal sinus has the appearance of being the 
continuation of the straight sinus, giving the impression of a curved 
line of continuous path. 

Since all these anatomical data have been revealed by angiograms, 
we are obliged to admit that the description of the vascular relations in 
books of anatomy are totally different from the morphologic relations 
that exist in dynamical or vital vascular anatomy, not only in the fune- 
tional observation of the arteries and veins, but in all the tissues which 
are maintained in a definite position by their vital activity. 

PuystoLocic.—These constitute the necessary complement of the 
anatomical and are of as much importance clinically and diagnostically 
as those previously described. The careful study of angiograms and 
serial angiograms of the circulation of the head, made by Moniz, Lima 
and Caldas, who have been able to obtain six radiographs of each side 
with various time intervals between each one of them, allows us to arrive 
at the following physiologic conclusions: 

1. The speed of the circulation of the blood through the capillary 
arteries and cerebral veins is two seconds. 

2. The speed of the circulation of the blood from the internal carotid 
artery to the internal jugular veins is four or more seconds. 

3. The speed of the circulation of the blood in the arteriovenous ter- 
ritory from the external carotid to the external jugulars is from five to 
six seconds. 

4. The meningeal circulation is perceptibly the slowest of all those 
dependent on the external carotid. It is a known and proved phe- 
nomenon that pathologic causes considerably alter the cerebral circula- 
tion. 

CiinicaL.—Notwithstanding the fact that the above anatomical and 
physiologic conclusions are of extraordinary semeiological and diag- 
nostic interest, they will be of still greater value when they can be 
proved with more abundant material, inasmuch as they are not only of 
great practical use to the neurologist, but will be of immediate help 
to the patient. 
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The clinical conclusions can be arranged in two groups: (1) the 
verification of a doubtful clinical diagnosis, or (2) the diagnosis of a 
lesion that was unsuspected clinically. 

From all that has been said, we conclude that the evidence provided 
by a complete angiographic exploration can establish in many eases an 
exact diagnosis of a lesion which is impossible to define and to localize 
by other means of exploration, as in cerebral aneurysm and angioma. 
The clinician also can be helped to define the exact localization with 
the data that are deduced from a comparative examination of angio- 
grams. Nevertheless, in some cases angiographic images with normal 
characteristics are found in patients with obvious lesions that ought 
to be diagnosed by other means. Because of its harmlessness and the 
abundance of data which the angiogram gives us, it deserves to be the 
first test of exploration which is performed on patients whose clinical 
symptoms are not sufficient to allow an exaet diagnosis or localization. 
In many eases the interpretation of the angiograms can achieve this 
purpose and it is of such therapeutic importance that in many cases it 
decides the surgical technique to be followed. 

When clinical exploration is insufficient for the diagnosis, one may 
complement the exploration by other means, as by ventriculography 
and encephalography; the data deduced from various methods will 
surely be of unmistakable utility in throwing light on the diagnosis and 
localization. 

We all know that the many new methods of exploration used in 
foreign clinies must be introduced to current practice, and I hope that 
the method of exploration which I have described will be received with 
the benevolence it deserves because of its immediate utility and ab- 
solute harmlessness to the patient and because it is a technique accessible 
to all who have had even an average surgical education. 

Still more, I believe it ought to be adopted because it is applicable in 
many eases which are considered desperate. It opens a new field of hope 
and can contribute to make the therapeutie successes of neurological 
surgery greater every day. 
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CARCINOMA OF THE INTRAPANCREATIC PORTION OF THE 
COMMON BILE DUCT 
ALEXANDER BruNscHwic, M.D., ANp Dwicut E. M.D., 


CuicaGco, Inn. 
(From the Departments of Surgery and Medicine, the University of Chicago) 


N CONNECTION with the general interest in the operative treatment 
of carcinoma of the ampulla of Vater, and of the head of the pan- 
creas, attention may be drawn to the carcinomas which arise from the 
common duct apart from the ampulla itself. It would appear that such 
neoplasms are quite rare from the number of cases that have been re- 
ported. Stewart, Lieber, and Morgan have recently reviewed the litera- 
ture on the subject and state that of 86 cases abstracted, 20 were re- 
garded as acceptable on the basis of clinical history, gross and micro- 
scopic studies of the primary lesion. Fifteen additional cases, although 
probably authentic, were not included because of lack of a elinical his- 
tory or because of insufficient details. 

Attempts at surgical removal have been very infrequent since the 
above-mentioned authors were able to collect records of only 3 such 
operations. Their summary is included in Table I (first 3 cases). Gar- 
lock in 1939 reported a successful resection. 

We have had occasion to operate upon 2 patients with carcinoma of 
the common duct and the purpose of this report is to record these 
experiences. 


CasE 1.—S. T. (Hospital No. 248815), white male, 71 years of age, was admitted 
to the Medical Service of the University of Chicago Clinics on Sept. 16, 1940, com- 
plaining of polydipsia, polyuria, and epigastric distress for eight months, loss 
of 56 pounds during this period, and jaundice for three months. Urinalysis, sugar 
+++, acetone ++++, diacetic acid +++4, albumin, trace; fasting blood sugar, 353 
mg. per cent; icteric index, 38; W.B.C., 15,000; R.B.C., 2,800,000. 

Following appropriate diabetic management, the patient was considered ready 
for exploratory operation on Sept. 26, 1940, which procedure was undertaken with 
the diagnosis of carcinoma of head of pancreas, the icterus not having improved 
during the period in the hospital. Preoperative blood transfusions were given. 

Under novocain spinal anesthesia the abdomen was entered through a high 
midline incision; a moderate amount of clear yellow fluid escaped. Palpation of 
the liver, spleen, and peritoneum failed to reveal metastases. The gall bladder 
was markedly distended, the wall thickened, but no stones were palpated. The 
common duct was observed to be about the diameter of the thumb and palpation 
failed to reveal stones. Palpation of the head of the pancreas revealed it to be 
very firm; the remainder of the pancreas also felt firmer than normal but not as 
hard as the head. An incision was made into the head for removal of a small 
bit of tissue for frozen section. This revealed carcinoma. Accordingly, the pylorus 
was transected and the proximal end invaginated. The head of the pancreas and 
duodenum were mobilized by incision in the peritoneum along the greater curvature 
of the latter. The dilated common duct was transected above the duodenum with 
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TABLE I 


SUMMARY OF ATTEMPTS AT SURGICAL REMOVAL 


OF CARCINOMA OF COMMON BILE Duct 


YEAR AUTHOR 


OPERATION 


RESULT 


1902. Uliszewski, Case 
1 


1909 Morian, Case 4 


1935 Demel 


1939 Garlock 


1940 Walters, W. 


1940 Brunschwig and 
Clark, Case 1 


1940 Brunschwig and 
Clark, Case 2 


Resection of gall bladder, 
cystic duct, and common 
duct; drainage of he- 
patic duct 


Resection, cholecystoduode- 


nostomy 


Resection; subserous cho- 
lecystectomy ; hepatico- 
duodenostomy ; anastomo- 
sis of cut ends of ducts 


Segmental resection of up- 
per common, lower hepatic 
ducts with inclusion of 
tumor, cystic duct, and 
gall bladder; end-to-end 
anastomosis of common 
duct 


Resection, 
cut ends 


anastomosis of 


Pancreatoduodenectomy, one 
stage 


Pancreatoduodenectomy one 
stage with drainage of 
transected common duct 


Patient died 3 days after 
operation 


Patient well 10 mo. after 
operation 


Patient died 7 mo. after op- 
eration 


Living and well 10 mo. after 
operation 


Died 8 days after operation, 
bronchopneumonia 


Patient died 2 days follow- 
ing operation; aspiration 
pneumonia (?) 

Patient died 3 mo. and 6 


days after first operation, 
16 days after second op- 


to exterior eration (peritonitis) per- 
formed for anastomosis 


of gall bladder to jejunum 


Transection of 


escape of clear green bile, and doubly ligated with linen thread. 
the neck of the pancreas was next performed from above downward. During this 
step it was discovered that the posterior aspect of the head was firmly adherent 
to the termination of the superior mesenteric vein and in freeing the former the 


vein was opened. Ligation of the tear was successful after loss of approximately 
100 ¢.c. of blood and it appeared as though this ligation did not obliterate all of 
the lumen of the vein. The third portion of the duodenum about 2 to 3 em, proximal 
to the ligament of Treitz was transected and the distal end invaginated. The 
head of the pancreas and practically all of the duodenum were removed. The 
neck of the pancreas was ligated snugly with linen thread after the main duct 
was identified and ligated separately. A posterior gastroenterostomy and a chole- 
cystogastrostomy were then performed and the abdomen was closed in layers with 
a soft rubber drain leading to the site of the head of the pancreas. Silk technique 
was used throughout. 

The patient’s immediate postoperative condition was good. He received one 
transfusion of 600 c¢.c. citrated blood during the operation and one similar trans- 
fusion postoperatively. During the next forty-eight hours the temperature varied 
between 99.8 and 101° F. rectally, but at noon Sept. 28, 1940, he expired suddenly. 

At necropsy there was no peritonitis or evidence of acute pancreatitis nor was 
there evidence of significant obstruction of the superior mesenteric vein. Two 
metastatic nodules were found in the upper posterior portions of the liver. The 
lungs revealed bilateral aspiration pneumonia and purulent bronchitis. Microscopic 
study of the pancreas revealed almost complete loss of acinar tissue and replace- 
ment by fibrous tissue. Many islets were present. There were scattered groups 
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of carcinoma cells and periductal infiltration by mononuclears and polymorphonu- 
clears. The liver was moderately enlarged and greenish in color. On histologic 
examination there was slight increase of fibrous tissue and diffuse lymphocytic 
infiltration in the periportal structures, 

The surgical specimen (Fig. 1) consisted of the head of the pancreas and prac- 
tically all of the duodenum. A probe inserted into the upper cut portion of the 
common duct passed into the duodenum through a normal ampulla of Vater. Some 
resistance was encountered proximal to the ampulla. When the common duct was 
opened, it was found to be constricted by an oval raised plaque on posterior aspect 
measuring 1.7 em. in length and 4 mm. in width. This firm plaque exhibited raised 
rolled edges and its deeper portions were continuous with firm grayish tissue that 
extended into the adjacent portion of the pancreas. When the head of the pan- 
ereas was bisected in several planes, it became obvious that the grayish firm tissue 
represented neoplastic infiltration. The pancreatic tissue did not appear normal 
but was dull, yellowish, and mottled. The common duct was quite narrow over 
the 1.5 em. course below the plaque and extending to the ampulla. The lining 
of the common duct was elsewhere negative. The main pancreatic duct was empty 
and its lumen patent and lining normal in appearance. It emptied separately into 
the duodenum in the ampulla of Vater. 


Fig. 1.—Case 1. Excised head of pancreas, duodenum folded under specimen. C, 
Opened common bile duct showing raised plaque (7), a carcinoma arising from 
posterior wall. A block of tissue has been removed from the center of the lesion for 
microscopic study. The dense fibrotic and abnormal appearance of the pancreatic tis- 
sue is due to chronic interstitial pancreatitis and diffuse infiltration of carcinoma from 
primary site in common duct. 


Microscopic study of a section through the plaque in the common duct, cut 
transversely to the long axis of the latter (Figs. 24 and B), revealed it to be 
composed of dense cords of large anaplastic carcinoma cells appearing to stream 
downward into the surrounding pancreas. Sections through the contiguous portion 
of pancreas showed scattered islands of tumor tissue, islets, and large groups of 
eancer cells with wide bands of edematous fibrous tissue infiltrated by mononuclears 
and polymorphs. 
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gall bladder. The surgeon had noted a small firm mass in the head of the pan- 
creas which was assumed to be a carcinoma. Bile drained continuously from the 
cholecystostomy wound until one week prior to this admission when the drainage 
ceased, chills and fever were experienced, and the return of jaundice was noted. 
W.B.C., 17,500; R.B.C., 3,900,000. Urinalysis, bile +++; icteric index, 76. Tem- 
perature 98° F. Probing of cholecystostomy wound resulted in no discharge of 
bile. Since cholecystostomy the patient had gained weight and there was no 
clinical evidence of metastases. She had been quite active in household duties. 
Exploratory operation was performed on Sept. 19, 1940, under ethylene ether 
anesthesia. The abdomen was negative except for adhesions in the upper right 
quadrant among which was a moderately distended gall bladder whose fundus 
was adherent to the peritoneal aspect of the previous cholecystostomy wound. The 
adhesions were cut, the liver palpated and found to be free of metastatic nodules. 
In the head of the pancreas a very firm nodule was palpated and assumed to be 
a carcinoma. Accordingly the pylorus was transected and upper segment invagi- 
nated, the duodenum and head of pancreas mobilized by incision of peritoneum 
along the curvature of the second portion of duodenum. The dilated common duct 
whose walls were thickened was transected about 2 em. above the duodenum with 
escape of clear green bile. A probe inserted into the lower segment encountered 


Fig. 2B.—Photomicrograph Pada | of area A indicated in Fig. 2A from edge of 
carcinoma arising in common duct. . Carcinoma composed of large polyhedral cells 
tending to form tubules. M. Normal mucosa from uninvolved portion of common duct. 


resistance within the head of the pancreas. The neck of the pancreas was tran- 
sected, the main pancreatic duct identified and ligated, and a silk ligature passed 
snugly about the whole pancreatic stump. The third portion of the duodenum 
was transected a short distance proximal to the ligament of Treitz and the distal 
segment invaginated. The head of the pancreas and practically all the duodenum 
were removed. Because of the adhesions about the porta hepatis the upper seg- 
ment of common duct was quite immobile and because it was desired to make this 
procedure as brief as possible, no anastomosis was attempted between biliary tract 
and bowel and instead a urethral catheter, No. 24 French, was inserted into the 
common duct and out through a stab wound in the abdominal wall near the old 
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Fig. 3.—A. Diagram of operation performed in Case 2, first stage. The head of 
the pancreas and duodenum have been removed. The pyloric portion of stomach has 
been invaginated as has the third portion of the duodenum. The neck of the pancreas 
(P) has been transected. A posterior gastroenterostomy (G.E.) has been performed 
and the common duct (C.D.) cannulated to the outside by tube 7. The gall bladder 
(G.B.) showed a healed cholecystostomy wound in the fundus. B. Diagram of second 
stage performed 86 days after first stage. A loop of jejunum was brought through the 
transverse mesocolon for cholecystenterostomy (Ch.E.) and below this, enteroenteros- 
tomy (#.E.). The common duct (C.D.) with cannulated tube 7 was not disturbed as 
is was felt that the latter could be removed subsequently after internal biliary drain- 
age might once be established. 


ar 2 


Fig. 4.—Case 2. Excised head of pancreas; the duodenum is folded under the 
specimen. The common bile duct (C) has been opened exposing carcinoma (T) 
bulging into its lumen. P. Pancreatic duct, also laid open. 
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choleeystostomy opening (Fig. 3). The abdomen was closed in layers, a soft 
rubber drain being inserted into the site of the head of the pancreas. 

In surgical pathologic examination of the head of the pancreas and duodenum 
(Fig. 4), the ampulla of Vater was identified and found to be normal. The small 
firm tumor palpated within the head of the pancreas, when exposed by incision 
through the latter; proved to be a rounded mass 1.5 by 1 by 1 em. arising in and 
constricting markedly the common duct at about 1.5 em. above the ampulla. Slight 
infiltration of the surrounding pancreatic tissue was noted. When the common 
duct was opened, the grayish mass was seen bulging into the lumen or its anterior 
aspect. The pancreatic tissue appeared otherwise normal and the main pancreatic 
duet was laid open and found to be empty. 

Microscopie sections through the mass and common duct wall (Fig. 5) showed 
the former to be composed of small, very anaplastic rounded and polyhedral malig- 
nant cells, arranged in dense masses and cords. The cells showed extreme anaplasia. 
The common duct above the tumor showed thickening of the wall due to fibrosis, 
and diffuse leucocytic infiltration. Sections through pancreatic tissue away from 
the tumor showed essentially normal pancreas except for some edema in the outer 
acinar tissue. 

Surgical Pathologic Diagnosis: Carcinoma of the common duct, arising from 
that portion coursing through the head of the pancreas. 

The postoperative course was essentially uneventful except that bile did not 
drain freely from the tube leading into the common duct. Indeed the icteric index 
rose to 137 on the eighteenth postoperative day, but by the seventy-eighth day it had 
finally fallen to 9.3. During the postoperative period the patient became visibly 
emaciated and the biliary drainage which varied from 150 to 1,000 ¢.c. a day was 
for a time instilled in 400 c.c. daily doses into the stomach by means of a Levine 
tube. This procedure was discontinued because it nauseated the patient. Vitamins 
A, B, B,, C, and D were administered daily by mouth as well-as 0.2 Gm. of nico- 
tinie acid, vitamin K, and 1.8 Gm. of bile salts. The appetite varied and on occa- 
sions was quite good. There was no steatorrhea. For a brief period there was 
a mucoid bile-tinged discharge from the sinus through which the soft rubber drain 
had been inserted into the pancreatic stump. The slight discharge from this caused 
considerable erythema and superficial maceration of the surrounding skin, The 
latter was finally controlled by aluminum paste applications. The patient’s weight 
prior to operation was 42.3 kg. It fell to 29.9 kg. on the sixty-first day, but rose 
slightly to 34.5 kg. on the eightieth day at which time she was sitting up out of 
bed and walking a few steps. On the eighty-second day, the abdominal incision 
being well healed, another laparotomy was performed, the purpose of which was 
to re-establish continuity between the biliary tract and intestines (Fig. 3B). The 
previous upper midline incision scar was excised and the upper peritoneal cavity 
entered. There were many fibrous adhesions. The fundus of the gall bladder 
was freed from adherence to the old cholecystostomy scar. A loop of jejunum 
about 12 inches below the gastroenterostomy was then brought up through the meso- 
colon for cholecystoenterostomy. About 6 inches below this an enteroenterostomy 
was performed between afferent and efferent loops of jejunum. The liver, exposed 
at various points, appeared normal. The abdomen was closed in layers. Silk 
technique was used throughout. During this procedure the catheter in the stump 
of the common duct was left undisturbed, a clamp being applied just above the 
skin level. The immediate postoperative condition was good, the maximum tem- 
perature being 99.8° F. on the second day. The temperature was normal until 
the eighth day when it rose to 101° F. The upper portion of the wound separated 
with discharge of upper bowel contents and bile. The patient’s general condition, 
however, remained fair except for temperature up to 100.6° F. until the sixteenth 
day after the second operation, which was the ninety-sixth day after the first pro- 
cedure, when general collapse and death ensued. 
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Fig. 5A.—Photomicrograph (x8) of longitudinal section through common duct 
carcinoma shown in Fig. 4. This section passes through a plane showing maximum 
extent of invasion of tumor (T), into surrounding pancreatic tissue, and does not 
include plane of maximum extent of origin from common duct (C). P. Uninvolved 
pancreas. 
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Necropsy: Generalized fibrinopurulent peritonitis (old). There was about 1 em. 
separation at the right angle of the cholecystenterostomy, which opening com- 
municated with the gaping upper portion of the abdominal incision. Patent sinus 
tract from the transected common, also leading to the abdominal wound. No gross 
or micfoscopie evidence of carcinoma anywhere in the body. No significant fatty 
infiltration or degeneration in the liver; diffuse periportal lymphocytic infiltration 
and slight fibroplasia in periportal septa. 


DISCUSSION 


It is obvious that a specific preoperative diagnosis of carcinoma of the 
common bile duet can hardly be made with available methods of clinical 
study. The general clinical picture present in such cases is also con- 
sistent with that of a neoplasm of the ampulla of Vater, head of the 
pancreas, gall bladder with invasion of the common duct, and also of 
the hepatic ducts. In both the patients described above the clinical 
diagnosis of cancer of the head of the pancreas or ampulla was made 
and as a result of palpation at laparotomy it was thought the former 
diagnosis was confirmed. The operative procedures for excision of such 
neoplasms were followed. The true situation was discovered only upon 
study of the surgical specimens in the laboratory. 


Fig. 5B.—Photomicrograph (625) of section of tumor shown in Fig. 5A. The diag- 
nosis of carcinoma was made. The cells show extreme anaplasia. 


In one of the patients the disease was extensive; in the second ease, 
in spite of the long history, the process was still localized. Because of 
the rarity of small localized malignant tumors arising from the intra- 
panereatie portion of the common duct this condition was not even con- 
sidered at the time of operation. In retrospect, it might have been 
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possible to excise the second neoplasm by a more conservative procedure 
(segmented resection and anastomosis over a T-tube). It would appear 
that this possibility should be borne in mind when encountering small 
tumor masses buried in the head of the pancreas near the course of the 
common duct. Incision into the pancreas for biopsy or incidental to 
exposure of the lower segment of common duct would not, in light of 
experience in recent years, be fraught with great danger of inducing 
acute pancreatitis. 

Another instance of slowly growing carcinomas of the common duct 
is the case cited by Walters and Snell. The tumor arose from the supra- 
duodenal segment; a cholecystoenterostomy had been performed and 
there was survival for four years. These authors cite the records of 
seven patients with common duct cancer treated by cholecystoenterostomy 
only and with an average survival of twenty months. 


CONCLUSIONS 


1. Carcinoma of the lower segment of the common bile duct appears 
to be rare, although with the present interest in excision of tumors in 
this region their incidence may be found to be greater than hitherto 
suspected. 

2. The elinieal pieture does not differ sufficiently from that afforded 
by cancer of the ampulla, confluence of the extrahepati¢ bile and cystic 
ducts, cancer of the eystie duct or gall bladder, of the ampulla of Vater 
or of the head of the pancreas to permit of specific preoperative diag- 
nosis. However, suci a possibility should be considered when on palpa- 
tion small tumor masses are felt in the head of the pancreas in the 
course of the common duct. 

3. Attempts at excision are justifiable in the absence of evidence of 
metastases since, as a group, they are not rapidly growing tumors and 
metastasize relatively late. 

The procedures indicated are pancreatoduodenectomy when the pan- 
creas is involved (as for carcinoma of the head of the pancreas) ; how- 
ever, a more conservative segmental resection may be possible where 
the tumors are still quite small. 
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A METHOD FOR THE COLLECTION OF THE ENTIRE BILE 
OUTPUT IN HUMAN PATIENTS WITH 
CHOLEDOCHOSTOMY TUBES 


JoHN A. LAYNE, M.D.,* GrorGE S. BerRGH, M.D., MINNEAPOLIS, MINN. 
(From the Departments of Medicine and Surgery, University of Minnesota) 


HE study of physiology of the liver as related to the secretion of bile 

has been impaired by lack of a satisfactory method for collecting the 
entire biliary output in human subjects. Kocour and Ivy‘ have devised 
a satisfactory method for complete collection of bile in animals by means 
of ligation of the common bile duct and application of suction to an 
intraductal cannula. Such procedures are not applicable to human sub- 
jects. When a spontaneous complete biliary fistula does occur, more- 
over, there is almost always coexistent liver damage as a result of the 
underlying disease. 

It has been shown that the sphineter of Oddi exerts a definite re- 
sistance to the flow of fluid from the common bile duct into the duodenum 
in human patients with choledochostomy tubes.’** > It seems reasonable 
to expect, therefore, that application of suction to a choledochostomy 
tube would create a channel of less resistance than the normal channel 
with its sphincter mechanism and would establish a complete external 
biliary fistula. Making use of these principles we have developed a 
technique for the collection of the total bile output in patients with 
choledochostomy tubes, and it has proved to be so satisfactory that we 
wish to present it as a method which will permit the extension of studies 
of the physiology of the liver in man. 


METHOD 


After a series of preliminary observations we learned that most pa- 
tients with T-tubes inserted into the common bile duct are suitable sub- 
jects for application of this technique, but that patients with bile duct 
intubation with straight catheters of the Nélaton type do not give con- 
sistently satisfactory results. 


The negative pressure is applied by means of the apparatus shown in 
Fig. 1. The source of the suction may be any one of several types of 
pumps. We used a water-jet type of filter pump. The entire apparatus 
is sterilized in the autoclave before use, and aseptic technique is used 
throughout the period of collection. Replacement receptacles are also 
sterilized before use. 


The suction is maintained at a constant level of 12 em. of water below 
atmospheric pressure by means of a water valve (Fig. 1 C) which per- 


*Now Great Falls, Mont. 
Received for publication, May 10, 1941. 
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mits air to enter the system through the open tube in Bottle C if the 
negative pressure exceeds the hydrostatic pressure exerted by the column 
of liquid. If the suction source is adjusted so that there is a slow steady 
entrance of gas bubbles through the open tube, a constant negative pres- 
sure is assured. 

A double collection system is used. This permits an alternation of the 
receptacles at four-hour intervals (or in any other manner that is 
desired) without the slightest interruption of the suction. When the 
bile is collected in Receptacle A, Tubes b,, b,, and b, are clamped. At 


To T-Tube 


fi 


Fig. 1.—Apparatus for application of constant suction to choledochostomy tube. A 
—-? are receptacles for collection of bile; C is a water valve for regulation of pres- 
the end of the collection period before disconnecting Bottle A the clamps 
are removed from the tubes leading to Receptacle B and are placed on 
Tubes a,, a,, and a,. It is essential that there are no kinks in the tubing, 
no leaks in the connections, no interruption of the suction at its souree, 
and that water in the valve is maintained at the proper level, the loss by 
evaporation being replaced. 


PROOF OF METHOD 


To be satisfactory the method must produce a practically complete 
deviation of bile flow, and the success of the method can be determined 
by examining the feces for biliary constituents. Of these, bile pigment 
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is the one which is measured most readily by use of existing clinical 
laboratory facilities. We have used the quantitative urobilinogen test of 
Watson® to determine the presence or absence of bile from the gastro- 
intestinal tract. 

Six patients who previously had undergone cholecystectomy, chole- 
dochotomy, and intubation of the common bile duct served as subjects 
for this study. The suction was applied to the T-tube for from four to 
five days before the stool collection was started, in order to permit 
evacuation of the intestinal content already containing bile. Intestinal 
activity was stimulated by the administration of laxatives and enemas 
during the preparatory period. Finally all stocls passed during a four- 
day period were collected and analyzed for urobilinogen content. Dur- 
ing the period of the experiments the patients received the standard hos- 
pital diet and neither bile salts nor other biliary constituents, exeept 
fluid and electrolytes, were replaced. The Quick prothrombin time, the 
icterus index, the blood urea nitrogen, the carbon-dioxide combining 
power, and the plasma chlorides remained normal throughout the dura- 
tion of the experiment. 

The analyses indicated that the deviation of the bile was practically 
complete in five of the six patients, and in the sixth there was only a 
small loss of bile into the intestine. The amounts of urobilinogen found 
in the feces are shown in Table I. In five of the six patients there were 
5.88 mg. per day or less, and any value of 5 mg. or less represents prac- 
tically a complete exclusion of bile from the intestine. 


TABLE I 


VALUES OF UROBILINOGEN IN FECES IN PATIENTS WITH SucTION APPLIED TO 
CHOLEDOCHOSTOMY TUBES* 


earrEN? GEN Pee DAY IN 24-HOUR BILE VOLUMES ON SUCCESSIVE DAYS 
THE FECES 1 2 3 4 
1 370 392 441 376 
2 12.15 193 227 208 225 
3 1.9 559 594 565 638 
4 5.88 378 421 288 439 
5 2.08 588 660 577 575 
6 1.58 637 647 581 492 


*The low levels of urobilinogen indicate that this technique produces practically 
complete deviation of the bile. The volumes of the bile aspirated through the tubes 
are shown also. 


CONCLUSION 


A technique has been developed for the production of ‘‘complete’’ 
biliary fistulas in human patients with choledochostomy tubes. The 
method has proved to be satisfactory and makes possible the extension 
of studies of hepatic physiology in man. 


= 

| 

os 

— 

ie 


566 SURGERY 


6. 


REFERENCES 


. Bergh, G. S.: The Sphincter Mechanism of the Common Bile Duct in Human 


Subjects: Its Reactions to Certain Types of Stimulation, Doctor’s Thesis, 
University of Minnesota, 1940. 


. Bergh, G. 8., and Layne, J. A.: A Demonstration of the Independent Contraction 


of the Sphincter of the Common Bile Duct in Human Subjects, Am. J. 
Physiol. 128: 690-694, 1940. 


3. Ivy, A. C.: The Physiology of the Gall Bladder, Physiol. Rev. 14: 1-102, 1934. 
. Kocour, E. J., and Ivy, A. C.: The Effect of Certain Foods on Bile Volume 


Output Recorded in the Dog by a Quantitative Method, Am. J. Physiol. 122: 
325-346, 1938. 


. Layne, J. A., and Bergh, G. S.: An Experimental Study of Pain in the Human 


Biliary Tract Induced by Spasm of the Sphincter of Oddi, Surg. Gynec. & 
Obst. 70: 18-24, 1940. 

Watson, C. J.: Studies of Urobilinogen. I. An Improved Method for the Quan- 
titative Estimation of Urobilinogen in Urine and Feces, Am. J. Clin. Path, 
6: 458-475, 1936. 


, 
- 
x4 


HYPERTROPHY OF THE SPHINCTER CHOLEDOCHUS 
A CAUSE oF INTERNAL BILIARY FISTULA 


Epwarp A. BoypeN, PH.D. (Merp. Sc.), MINNEAPOLIS, MINN. 
(From the Department of Anatomy, University of Minnesota) 


[* ACCORDANCE with the suggestion made in a previous issue of 
this JOURNAL,’ namely that an adequate understanding of the patho- 
logie physiology of the choledochoduodenal junction can be obtained 
only through correlation of clinical and microscopic observations, the 
following analysis of a unique specimen is herewith presented. 

The case in question was called to my attention by Dr. John F. Noble, 
of the Department of Pathology. At an autopsy of a woman 74 years 
old, he found three enormous gallstones, the largest measuring approxi- 
mately 40 mm. in diameter, impacted in the lower end of the common 
bile duet (Fig. 1). Not only had these distended the duct to almost the 
size of the duodenum, but the lowest one had telescoped the major 
papilla until it protruded into the lumen of the gut for a length of 
3.5 em. At its greatest diameter this giant papilla measured 2.5 by 
1.6 em. In this process its upper (basal) end had eventually over- 
lapped the minor papilla by a distance of 15 mm., and the usual slit- 
like fenestra through which the duets enter the duodenal wall had been 
enlarged to a round ‘‘window’’ 3.2 em. in diameter. Finally, the roof 
of the papilla had developed a small fistula which eventually would 
have permitted expulsion of the stones into the lumen of the gut and 
the production of a gallstone ileus. 

As this phenomenon was of special interest to the radiologists, the 
specimen was photographed and drawn under the direction of Dr. Leo 
G. Rigler in preparation for a discussion of this aspect of the case. (See 
Fig. 2 of the article by Rigler, Borman, and Noble.’) 

The problem which presented itself to the anatomist was the reaction 
of the musculature of the papilla to the pressure of the terminal stone ; 
that is, which of the cireular bands of the sphincter of Oddi (Fig. 2) 
prevented expulsion of the growing stone through the natural orifice of 
the papilla? To this end, the pancreatic duct was first dissected, then 
the terminal 3.5 em. of the papilla was sectioned serially, at 8y, and 
stained for smooth muscle with the Mallory-Azon technique. 

Attention was first directed to the fate of the main pancreatie duct. 
(trossly it could be probed through the posterior wall of the papilla to 
within 3.3 mm. of the orifice of the papilla (see where solid outlines of 
the ductus pancreaticus end in Fig. 1B). This is approximately the 
level of the microscopic section shown in Fig. 3A. The lumen of the 
pancreatic duet still shows in this section, but below this level the duct 
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is represented only by a mass of somewhat macerated glands. The con- 
tinuities of this mass permit two interpretations: the duct either could 
have emptied into the valvula-lined cavity interpreted as ampulla (at 
the level indicated in Fig. 3B) or could have continued to a separate 
orifice on the posterior end of the papilla (in which ease there would 
have been no ampulla). In either event the terminal portion of the 
pancreatic duct was occluded, presumably by pressure of the lowest 
of the three stones. Microscopic sections of the body of the pancreas 
(prepared by the pathologists) showed ‘‘nothing of note.’’ Therefore, 
the pancreatic juice must have found an outlet through the accessory 
pancreatic duct and minor papilla, the latter being located at the june- 
tion of the major papilla and the anterior wall of the duodenum, 15 mm. 
below the upper end of the major papilla. 
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Fig. 1—A. Dissection of duodenum, pancreas, and bile duct of a woman 74 years 
old, as seen from the posterior aspect (X%). Autopsy No. A40-2308 (U. of Minn. 
Path. Coll.). 1, 2, 8. Gallstones impacted in lower end of common bile duct. Fenestra 
chol. Distended “‘window’”’ through which ducts enter the duodenum. B. Enlarged 
detail of major papilla. Pancreatic duct swings across posterior wall of papilla. Its 
lumen ends where solid outline stops. 


Having established the position of the pancreatic duct, it was then 
possible to identify the sphincter choledochus. This immediately sur- 
rounds the common duct and, on the pancreatic side, intervenes between 
bile and pancreatic ducts. In this specimen (Figs. 3A and B) the left 
half of the ring was hypertrophied and was the musele which was hold- 
ing the stone and preventing its expulsion. The right portion of the 
ring surrounding the valvula-lined eavity (labeled Amp.? in Fig. 3B) 
was only slightly developed. 

Thus it is apparent that in this patient the muscle which was pre- 
venting the expulsion of the stone was the sphincter choledochus, this, 
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regardless of whether the sections are to be interpreted as indicating 
that the ducts emptied separately or through a common ampulla. 

Of special interest are certain facts brought out in the long autopsy 
report. The patient was hospitalized three times within a period cov- 
ering the eighteen months before death. The first admission was pre- 
ceeded by a general malaise of ten days’ duration, characterized by 
sharp pain in the upper quadrants, nausea, vomiting, anorexia, and 
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Fig. 2.—Diagram (based on dissected specimen) of a longitudinal section of a 


normal major papilla, as viewed from the anterior aspect (3). This displays the 
three sets of circular muscles comprising the sphincter of Oddi, which surround the 
intraduodenal portion of the ducts. Sph. chol. Circular sheath around the bile 
duct (always present). Sph. amp. Sheath encircling the ampulla of Vater (well 
developed in only one-sixth of individuals). Sph. pane. Pancreatic sheath (present 
in only one-third of individuals; cf. Kreilkamp and Boyden, 1940%). Margo sup. and 
inf. Margins of slitlike windows through which ducts enter the duodenal wall. 


jaundice, with stools negative. After three weeks of rest and fat-free 
diet, resulting in marked improvement and the disappearance of the 
jaundice, the patient was discharged, the inference being that common 
duct stones had been passed. 

Six months later she was readmitted following an automobile acei- 
dent. During the five-day period in which she was under observation, 
examination of the abdomen was negative. 

In another eleven months she was admitted again, this time in coma- 
tose condition (after severe pain of only two days’ duration). Seven 
hours later the patient expired. Autopsy resulted in a diagnosis of 
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choledocholithiasis, biliary cirrhosis (involving liver cells around cen- 
tral veins, and dilation of pigment filled intrahepatic ducts), and ob- 
structive jaundice. The gastrointestinal contents were still dark, indi- 
cating that some bile still trickled through the papilla, presumably 
through the channel indicated by the arrow in Fig. 3A. Had the stones 
been passed through the fistula, gallstone ileus would surely have re- 
sulted.? 


From the data, it is not possible to estimate how long it took to form 
these large stones. But in view of the case described by Cameron,‘ in 
which thirty-eight cholesterol stones (the largest measuring 17 by 15 
by 12 mm.) were formed in the eighty-six days elapsing between 


Lum. of D. pane. Sph. chol. D. panc.? 


Space occup. by stone Bottom of space 
( Ant. side of papilla) occup. by stone 


Fig. 3.—Two sections through the lower end of the major papilla shown in Fig. 1 
(x5). A, Section 34 mm. from orifice of papilla, at level where lumen of pan- 
creatic duct stops. Arrow indicates channel to right side of stone for passage of 
bile. B. Section 0.5 mm. below A, at level of bottom of stone (cf. Fig. 1B). Amp.?. 
Kkither the ampulla (at about level where the pancreatic duct would join it if its 
lumen had not become obliterated) or the lower end of the bile duct. Note dense 
hypertrophied ring of the sphincter choledochus, surrounding lower end of cavity 
occupied by stone. 


cholecystostomy and cholecystectomy, it is not unreasonable to assume 
that the three stones of the specimen in question formed within the 
eleven months elapsing between the patient’s second and third periods 
of hospitalization. 


In reconstructing the sequence of events, it is presumed that a mod- 
erate-sized stone which was too large to be passed at once reached the 
lower end of the papilla and was held by a spasm of the sphincter 
choledochus. As the stone grew by aceretion, the sphincter correspond- 
ingly hypertrophied. As more material was added to the upper end 
of the stone, it extended through the window in the intestinal wall; but 
being held by other stones in its rear, it simultaneously telescoped the 
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papilla, drawing the mucosa of the gut out upon it. Finally, it eroded 
the roof of the papilla, but before it could escape, death from liver 
damage intervened. 
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COMPARATIVE ABSORPTION RATE OF SULFANILAMIDE 
FROM THE PLEURAL CAVITY, PERITONEAL CAVITY, 
AND GASTROINTESTINAL TRACT IN DOGS 


H. B. Haac, M.D., C. R. SpEALMAN, PH.D., AND H. M. McCug, M.D. 
RicHMOND, VA. 


(From the Department of Physiology and Pharmacology, Medical 
College of Virginia) 


HAT THE sulfonamides may be absorbed when used locally has 

been reported by several clinical For instance, Jensen, 
Johnsrud, and Nelson’ have reported that after dusting 10 Gm. of 
sulfanilamide into a compound fracture site in man, a peak blood con- 
centration of 14 mg. per 100 ¢.c. was reached after eighteen hours; 
sixty hours were required for its complete disappearance from the blood. 
In discussing the loeal application of sulfanilamide in the elinical treat- 
ment of empyema and lung abscess, Adams* states: ‘‘The blood level of 
sulfanilamide has been determined at regular intervals, since it is con- 
ceivable that absorption to a toxic degree could take place. In our eases, 
only low levels of sulfanilamide were found.’’ However, no experi- 
mental studies concerned with the comparative extent of absorption of 
sulfanilamide from local application and from the gastrointestinal 
tract have come to our attention. The obvious importance of this 
prompted the experiments herein reported in which dogs were used as 
experimental animals. 

Because of the interest of our surgical department in the use of sul- 
fanilamide in the chest cavity and in the peritoneal cavity, absorption 
from these two sites was compared with absorption from the gastro- 
intestinal tract. The surgical procedures were carried out aseptically 
under ether anesthesia without premedication. In the experiments with 
the chest cavity, a long incision was made in the fourth right inter- 
space and through the parietal pleura. The sulfanilamide was then 
dusted on the visceral pleura and the incision closed with silk. In the 
ease of the peritoneal cavity, a midline incision was made about mid- 
way between the symphysis pubis and the xyphoid of the sternum, the 
sulfanilamide being dusted over the intestines immediately under the 
omentum. For oral administration the drug was given in water sus- 
pension by way of a stomach tube. The sulfanilamide used was approxi- 
mately a No. 100 mesh powder. All of the dogs were deprived of food 
for some twelve hours prior to the experimental procedures. A con- 
trol blood sample was taken immediately before the administration of 
sulfanilamide and for the first six or seven hours at hour intervals, 
except in the case of three experiments concerned with absorption from 
the pleural surfaces, when the first samples were taken after thirty 
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minutes. In all cases a final sample was taken twenty-four hours after 
the sulfanilamide administration. The blood content of sulfanilamide 
was then determined by the method of Marshall and Litehfield.’ 

Table I gives the results of one series of studies in which the dose of 
sulfanilamide used in all three methods of medication was 100 mg. per 
kilogram of body weight. Four dogs were used for the pleural and 
gastrointestinal administrations, five for the peritoneal. The average 
blood concentrations are depicted graphically in Fig. 1. Statistical 
analyses indicated that there was no significant difference in the extent 
of sulfanilamide absorption from these various routes of administra- 
tion. As is apparent from Table I, the greatest individual variation 
occurred in the dogs in which the drug was applied to the pleural 
eavity. In another experiment two dogs were given sulfanilamide 
(60 mg. per kilogram) by each of the three routes of administration 
with an interval of ten days between medications, and similar results 
were obtained. As judged from these animals, there seems to be just 
as much variation in the same dog in its response to sulfanilamide by 
the three modes of administration as there is between different dogs 
so treated. 
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Fig. 1.—Comparative absorption rate of sulfanilamide in dogs following various routes 
of administration. Dose of sulfanilamide, 100 mg. per kilogram. 


CONCLUSIONS 


In the normal dog sulfanilamide is equally well absorbed from the 
pleural eavity, peritoneal cavity, and gastrointestinal tract. Trans- 
ference of these results to the use of sulfanilamide in a diseased chest 
or peritoneal cavity in man is, of course, difficult. These experiments, 
however, serve a useful purpose in calling attention to the possible 
magnitude of absorption from the pleural and peritoneal cavity, and 
hence to the need of some regard for the amount of sulfanilamide ap- 
plied to these areas. They also suggest that such absorption be kept 
in mind, if in addition to its local use, other simultaneous sulfonamide 
therapy is contemplated. 
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It should finally be stressed that these results with sulfanilamide do 
not necessarily imply that with other sulfonamide drugs, such as sul- 
fapyridine and sulfathiazole, similar absorption rates occur. These 
compounds need separate study. 


We wish to express our appreciation to Dr. I. A. Bigger, Professor of Surgery, who 
suggested this problem and who has so freely given of his time in furthering it. 
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STUDIES OF ANTIHEMOLYSIN LEVEL IN PATIENTS WITH 
STAPHYLOCOCCUS INFECTIONS TREATED WITH 
STAPHYLOCOCCUS TOXOID 


ALFRED B. LONGACRE, M.D., New York, N. Y. 
(From the Bacteriological Research Laboratory of the Department of Surgery of 
the College of Physicians and Surgeons, Columbia University, the 
Presbyterian Hospital, and the Vanderbilt Clinic) 


INCE the discoveries of sulfanilamide and its related compounds, 

attention has been focused more toward the treatment of acute in- 
fections with these newer drugs than toward the prevention of the oe- 
currence of these infections. These drugs have proved to be very ef- 
fective in the treatment of infections caused by many varieties of bae- 
teria. Recent reports indicate that sulfathiazole should prove more ef- 
fective than either sulfanilamide or sulfapyridine in the treatment of 
staphylococcal infections. In spite of the accumulating evidence that 
sulfathiazole is to some degree effective in staphylococcie infections, 
further study is necessary before definite conclusions as to its value can 
be made. However, in this newer enthusiasm we must not lose sight of 
the fact that the prevention of these infections is of much greater im- 
portance. 

Even though Parker’ is credited with creating the recent stimulus to 
the study of staphylococcal toxins and antitoxins, most of the actions 
of staphylococeal toxins had been observed by workers prior to her re- 
port. Van de Velde? in 1890 observed that leucocidin destroyed white 
blood corpuscles. Necrosis of a rabbit’s skin, following intradermal 
injections of staphylococeal filtrates, was reported in 1899 by von 
Lingelsheim,® and in 1900 Kraus and Clairmont* observed the hemolysis 
of mammalian erythrocytes in cultures of staphylococci. In the same 
year Kraus and Pribram’® observed the killing of rabbits within 30 
minutes following the intravenous injection of staphylococeal filtrates. 
Another property of staphylococcal metabolism, the capacity of coagu- 
lating plasma, was first deseribed by Loeb® in 1903. It was not until 
Parker' reported her studies of the dermonecrotic and lethal toxins that 
the antigenic possibilities of these toxins were realized. 

Since the report of Parker,! many workers!’ have been studying the 
antigenic properties of these toxins, both from a therapeutie point of 
view and as a means of stimulating antibodies to prevent the infections. 
Clinically, there is evidence that natural immunity to staphylococcal 
infections varies greatly with individuals. There are those who develop 
infections from the slightest exposure while others are able to resist or 
minimize these infections. 
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Parker and her associates’ *°:*! were able to demonstrate that rab- 
bits, which had been immunized by the intravenous injection of small 
doses of dermonecrotoxin, developed an antiserum in their blood which 
would protect normal rabbits against staphylococeal toxin, and that 
the serum was capable of neutralizing the toxin both in vivo and in 
vitro. Burnet?? in 1929, working independently, confirmed her work. 
Panton and Valentine** came to the conclusion that the important anti- 
body in the antisera is antileucocidin. Even though toxins of indi- 
vidual strains are capable of producing an antiserum which contains 
all of the antibodies, the proportion of these antibodies in the different 
antisera varies greatly one from the other. Some are capable of pro- 
ducing a serum with a high antihemolysin titer and a low antileucocidin 
titer, while another strain will develop a serum with a high antileucocidin 
and a low antihemolysin titer; thus different strains of staphylococcus 
are capable of producing these antigens in varying strengths. 

The data**** obtained on natural and acquired immunity in human 
beings has for the most part been determined in studies of the anti- 
hemolysin titer of the blood and skin sensitivity to toxin. Even though 
the antihemolysin test measures only one antibody, it is the simplest and 
most reliable method of determining the amount of circulating anti- 
toxin. In 1932 Bryce and Burnet** studied the antihemolysin levels in 
the sera of human beings in various age groups. They demonstrated 
that at birth there was a high titer which rapidly fell over a period of 
a few weeks to a very low titer. From this point there was a gradual 
increase in titer as the years advanced. Using the I. U. defined as 
‘‘the specific neutralizing activity for staphylococcus toxin contained 
in 0.5 mg. of the standard preparation,’’ the following workers found 
the antihemolytie titer in normal human sera to be: Murray,”* 0.4 to 2 
units; Blair and Hallman,” *° 0.5 to 1 unit; Whitby,*' 0.5 to 2 units; 
Dolman,**** 0.3 to 1 unit; Nélis and Poncelet,*® 0.15 to 1.5 units; and 
Buchman,*® less than 1 unit. All these determinations were made in 
human beings who gave no history of staphylococeal infection. 

Determinations of the antihemolysin titer of the sera from patients 
with staphylococcal infections have been made in order to study the 
acquired immunity which might be developed in these cases. The cases 
involving only the soft tissues show no measurable rise in antihemolysin 
titer of the sera. Whitby,*! Dolman,**** Murray,** and Parish and 
associates** ** found the levels in their cases with infection to be the same 
as found in sera of normal patients free from staphylococcal infections. 
Connor and MeKie,*® on the other hand, report a definite elevation in 
the titer of cases with staphylococcus infection. This was particularly 
so in the patients with a carbuncle or a deep soft tissue abscess. In cases 
of osteomyelitis Dolman**-** and Murray** report a much higher titer 
ranging between 5 and 11.7 1. U. Nélis and Poncelet,*® Blair and Hall- 
man,2”: *° Buehman,** and Whitby‘! found the titers in similar cases to 
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be the same or only slightly elevated as compared with normal sera. 
These discrepancies in the findings only confuse the picture. On the 
other hand, they might be interpreted to mean that the antihemolysin 
titer of circulating blood tells only part of the story of existing im- 
munity, and that in conjunction with the antihemolysin level, determina- 
tion of the other antibodies should be performed. 

Experimental work with staphylococcal toxin, antitoxin, and vaccines, 
though not encouraging, prepared the ground for the studies of 
staphylococcal toxoid as an immunizing agent. Employing Ramon’s 
method, Burnet*’ *! in 1931 showed that staphylococcal toxin could be 
detoxified with formalin and still retain antigenic properties. Since this 
time other methods*?-** of detoxification have been tried and found to 
be nearly as effective. Studies by numerous investigators confirmed and 
added to the observations of Burnet. This work was again confirmed by 
Parish, O’Meara, and Clark.** They employed the antihemolysin test 
as their index of the degree of immunity conferred by the toxoid. 
Smith** ** studied the spacing of the dose and quantity of each dose, and 
concluded that larger doses are more effective than smaller ones and 
that a better response was obtained when they were given at intervals 
of twenty-one to twenty-eight days. In 1936 Holm, Anderson, and 
Leonard*® described their bacteriophage toxoid. Antihemolysin tests 
in rabbits treated with this showed higher titers than the control rabbits, 
which were treated with the regular toxoid or just bacteriophage. 

The tremendous volume of experimental work which has appeared 
in the literature points to staphylococcal toxoid as the most effective 
method of elevating staphylococcal antihemolysin in rabbits. These 
rabbits are protected against injections of massive doses of toxin and 
living organisms. The transfer of this principle from the laboratory 
animal to the human patient has met with more or less success. The 
literature contains numerous reports of good results following the use 
of staphylococcal toxoid in patients suffering with acute and chronic 
staphylococcal infections. Many of the reports give the figures of 
the antihemolysin titer before, during, and after courses of toxoid 
therapy. Among the many workers with encouraging clinical results 
are Dolman,*?** MaeDonald,®? Thygeson,®? Ramon and co-workers,** 
Murray,”*> Whitby,*! and Blair and Hallman.*?* Each of these ob- 
servers admits that he could not always correlate the clinical results 
with the antihemolysin response observed. Whereas in some cases those 
individuals showing the poorest antihemolysin response showed the best 
clinieal results, others developed a high titer and a poor clinical result. 
Kindel and Costello,®° as well as Cornbleet and Rattner,°® failed to con- 
firm the good results observed by the others. The work done in cases 
of chronic osteomyelitis has not been so encouraging from the clinical 
point of view. In contrast to the questionable clinical results is the more 
marked increase in antihemolysin titer in those cases as compared with 
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the 1 or 2 unit rise associated with lesions of the skin and subeutaneous 
tissues. Blair and Hallman** *° found increases averaging between 
twelve- and twentyfold of the original titers. Buchman** and Hite and 
co-workers** °* made a similar observation of rise in titer but felt that 
this increase of antihemolysin in the serum was no criterion of the clin- 
ical status of the case. Dolman** ** likewise failed to observe much elin- 
ical improvement, even though he was able to raise markedly the titer of 
the blood. The results of these workers are not as encouraging in their 
eases of chronic osteomyelitis as were the findings in the cases of more 
superficial lesions. 

The observations in this report were made on patients treated in the 
Presbyterian Hospital and Vanderbilt Clinie in New York City. All 
of them were suffering from either persistent or recurring staphylococcal 
lesions which had proved resistant to other forms of therapy. In all 
instances hemolytic staphylococcus was cultured from their lesions; in 
5 of 9 eases of chronic osteomyelitis, nonhemolytie streptococcus also 
grew out. 

The degree of immunity conferred was determined by observation of 
clinical improvement and the measurement of the antihemolysin titer of 
the sera. The antihemolysin titer was determined prior to the course of 
injections of toxoid, at intervals during the course of treatment, as well 
as at intervals for an indefinite time following the completion of th« 
course of toxoid therapy. Even though the level of the antihemolysin 
titer does not necessarily accurately measure the degree of immunity 
developed, it is of value in that it has been used by other observers and 
forms a basis of comparison. As the follow-up on the cases has not been 
of sufficient duration to evaluate the incidence of recurrence following 
treatment, it will be impossible to do more than indicate the clinical 
value of pepsin-digested toxoid therapy in these patients. 

This toxoid* was prepared by the action of pepsin enzyme on staphylo- 
coceal filtrates of known toxin titers after the method of Parfentjev.*® 
This toxoid was supplied to us in a concentrated form and appeared to 
have some distinct advantages over the formalin prepared toxoid. Ob- 
servations made at the Lederle Laboratories show that the local and 
systemic reactions following the injections of the pepsin-digested toxoids 
did not appear as frequently and were not as severe as those reported 
when formalin toxoid was used. This was confirmed by us. It was also 
found that pepsin-digested toxoid could be given in concentrated form, 
thus obviating the multiple injections of the diluted toxoid followed by 
multiple injections of concentrated toxoid. It is also possible with this 
toxoid to increase rapidly the dosage to that which was used in all sub- 
sequent injections in these patients. 

The types and number of these cases studied are given in the following 
table: 


*The toxoid used was a new preparation supplied by Lederle Laboratories. 
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Osteomyelitis : 
a. Acute 1 
b. Chronic 

Soft tissue lesions: 


a. Furunculosis 16 
b. Carbuncle 3 
c. Axillary abscess 3 
d. Pustular dermatitis 2 


e. Recurrent infections of cutis over anterior 
closed space 1 


These total 35 cases with 7 different manifestations of the infections 
caused by the staphylococcus organisms. 

The toxoid was administered hypodermiecally into the subcutaneous 
tissues. Usually the size and frequency of the dose administered was 
determined by the patient’s reaction to the injection. The reactions 
encountered or associated with the administration of toxoid can be 
classified as being local or systemie or both. In those patients showing 
a reaction, this usually would appear twelve to eighteen hours following 
the injection and persist eighteen to twenty-four hours after its appear- 
ance. The patients who developed a slight pain immediately after the 
injection and in whom this pain had subsided in four to eight hours are 
not included in the group of local reactions to be discussed. There are 
19 patients who showed a definite local manifestation of longer than 
eighteen hours. In this group, 8 complained of only a slight pain which 
was not particularly annoying and in no way incapacitating. Examina- 
tion of these patients was negative for swelling and redness, but in some 
there was a suggestion of slight thickening of subcutaneous tissues. 
There were 10 patients complaining of pain which was very bothersome, 
in many instances interfering with their daily routine. In such eases 
examination usually revealed local swelling with or without redness but 
with a more definite sense of thickening of the subcutaneous tissues. 
There were no patients with an associated lymphangitis or lymphad- 
enitis. All of these reactions subsided with rest. 

Systemic reactions were very infrequent, only 6 cases showing any 
general manifestation which could possibly be associated with the tox- 
oid. In 5 of them, this reaction was purely subjective, the complaints 
being mainly those associated with loss of feeling of well-being. In 1 
there was a definite pyrexia with associated chilly sensations. All cases 
with systemic manifestations had an associated local reaction of pain 
and swelling. 

The routine, in amount of initial dose, rate of increase of dosage to 
the maximum single dose, and frequency of the dose, changed somewhat 
as our experience with this toxoid increased. In order to avoid marked 
local reactions and mild systemic reactions, the early cases received the 
toxoid as follows: initial dose, 0.1 ¢.¢c. of 1:10 dilution of toxoid; sub- 
sequent doses increased each time by 0.1 ¢.c. until a maximum of 0.9 ¢.c. 
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of 1:10 dilution had been reached. At this point the patient then re- 
ceived 0.1 ¢.c. of undiluted toxoid and a course of injections of increasing 
doses, with 0.1 ¢.c. added to each until the dose finally reached 1 ¢.c. 
undiluted toxoid. The injection would be given at intervals of three to 
seven days, varying somewhat with the presence or absence of a reaction. 
The total dose would equal approximately 6 ¢.c. of undiluted toxoid. 
In spite of the 1:10 dilution, local reactions were observed during the 
first part of this course. Because of the time consumed and the mildness 
of reactions, the routine in these cases was changed to the following 
program which was used in all of the later cases, comprising the ma- 
jority of the series: Starting with 0.1 ¢.c. to 0.5 ¢.¢. of undiluted toxoid, 
the dose would be increased to 1 ¢.¢. as rapidly as the patient would 
tolerate it. In many cases this could be reached by the third injection, 
the second being 0.5 ec. The remaining doses would be 1 ¢.c. of un- 
diluted toxoid given at intervals of two to four days. A total dose 
of 6 to 8.5 ¢.c. was desired in each case. In a few instances therapy was 
stopped short of this total dose. However, this stopping of toxoid 
therapy before the desired dose of 6.5 ¢.c. had been reached was in no 
instance the result of either a systemic or local reaction to the toxoid. It 
usually was the result of the clearing of the infection and the consequent 
failure of the patient to return for further treatment. Contrary to our 
expectations, this rapid increase of dosage was not accompanied by any 
more reactions than by the older method of administration. Many of 
the patients did not have even local pain and could go through the series 
without interruption. In some instances reactions would appear about 
halfway through the course. When this occurred, the next dose was 
either postponed or cut in half. By this method it was possible to give 
the patients a complete course in fourteen to twenty-one days instead of 
prolonging it over a period of months, as the previous methods of ad- 
ministration required. 

Most of the patients requiring and receiving only one such course of 
treatment showed some elevation of their antihemolysin titer before its 
completion. In eases which failed to show an increase, the toxoid was 
either continued until a total of 12 to 15 ¢.e. had been given or the pa- 
tient was given a rest period of ten to fourteen days before starting a 
second series of six injections of 1 ¢.c. each. Attempts to maintain a 
high titer or to raise the titer above a maximum for an individual by 
continuing the toxoid were of little avail, since the peak titer would per- 
sist only a few days. 

By making frequent determinations of the antihemoiysin level, the 
relationship of the rate of rise to the amount of toxoid given and the 
time at which the maximum titer was first reached was observed. 

Table I gives the titer found in the patients before they received 
toxoid. 
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TABLE I 
oe NO. OF CASES AND INITIAL TITER 
5] 7-9|10-12| 13-15| 16-18 
Chronic osteomyelitis 2 4/1 1 1 
Acute osteomyelitis 1 
Furunculosis 5 |3 | 4 13 1 
Carbuncle 3 
Axillary abscess 1 
Pustular dermatitis 2 
Recurrent anterior 1 
closed space infections 
Totals 1 1 l 


The initial titers in these cases are similar to those found by other 
observers for the respective lesions. Whitby*! reports titers in chronic 
osteomyelitis varying from less than 1 unit to a level above 5 units in 
the majority of his cases. Blair and Hallman®* * report 64 of their 
cases with a titer of less than 3 units and only 16 with more than 3 
units. Murray®* reports 7 cases of chronic osteomyelitis with the average 
level of 11.7 units; Dolman** ** found 5 to 10 units to be the normal 
range in his cases of chronic osteomyelitis; while Nélis and Poncelet*’ 
found the titer in their cases to be less than 3 units. In cases of more 
superficial or soft tissue lesions, Whitby,*! Blair and Hallman,”® *° and 
Murray**® report all but 5 of a total of 415 cases to have less than 2 
units, of which 337 had only 1 or less units of antihemolysin in the tested 
serum before receiving inoculation. In our series, ineluding all types 
of lesions, 30 cases had 2 or less units in the tested serum. Of the re- 
maining 5 eases, 4 belong in the group of osteomyelitis and had titers 
of 3, 6, 10, and 16 units. However, only 1 case in the soft tissue group 
had more than 2 units. From this it ean be said that the majority of 
our osteomyelitis cases agree more closely with the findings of Nélis and 
Poncelet®* and Blair and Hallman.** *° 

As outlined previously, the frequency and amount of toxoid varied 
at times during the course of this investigation. Because of the irregu- 
larity with which we were able to obtain blood from the patients, it was 
difficult to correlate accurately the rate of rise in titer to the amount and 
frequency of the dose of toxoid. Figs. 1 and 2 and Tables IT and III 
give the day at which maximum rise was obtained after starting the 
toxoid. 

Osteomyelitis —Fig. 1 represents the cases of osteomyelitis. Of these 
cases, 9 showed a definite elevation in their titer before the course of 
6.5 e.c. of toxoid had been completed, of which 3 reached their maximum 
level. The maximum titer in the remaining 6 cases was obtained between 
three and forty days after discontinuing injections. The remaining case 
was very refractory, maintaining a level of 2 units even after receiving 
12 ¢.c. of toxoid. However, this patient was given a total dose of 15.93 
c.c. and thirty-five days after this was completed, or 140 days after 
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starting the treatment, the titer went up to 3 units. In the majority of 
the cases, the maximum antihemolysin titer was reached within forty 
days after starting therapy. The average elevation of the maximum titer 
over the initial titer was only 2 to 4 units, only 3 cases showing a more 
marked elevation of 13, 16, and 24 units respectively. The highest titer 


Pal 


Fig. 1.—Osteomyelitis cases. 


pes 


in 6 cases was less than 6 units. The highest titer obtained in any one 
patient was in the case of acute osteomyelitis who reached a level of 24 
units above his initial titer. 

It is difficult to correlate clinical results in cases of chronic osteo- 
myelitis in so short a period of observation. It is fair to say that in 
8 cases observed, sinuses continued to drain, and there was little evidence 
of local improvement. 
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A case of chronic osteomyelitis following a compound fracture of the 
humerus three years previous to admission and during which time there 
was a persistent sinus illustrates that in certain cases it may be neces- 
sary to employ other forms of therapy to control mixed and complicated 
infections. Culture of this lesion grew out both hemolytic Staphylo- 
coccus aureus and a hemolytic streptococcus. At operation the sinus 
tract was excised and a sequestrum removed. Postoperatively the pa- 
tient was given sulfanilamide by mouth; potent bacteriophage was ap- 
plied locally as an irrigation and a wet dressing, and staphylococcal 
pepsin-digested toxoid was given hypodermically. The lesion healed 
rapidly, being completely healed in about three weeks. Likewise, in 1 
of the cases of acute osteomyelitis which did exceptionally well, multiple 
forms of therapy were used in conjunction with the toxoid; the part 
played by toxoid therapy in this improvement cannot be evaluated in 
that surgery and sulfapyridine were used concomitantly. Another pa- 
tient with chronic osteomyelitis failed to show improvement but felt a 
marked beneficial effect in a subjective sense. If the antihemolysin 
level was maintained above 28 International Units, he would lose his 
lethargy and despondency, his appetite would improve, and he would 
begin to put on weight. During the intervals when he was not receiving 
toxoid, his antihemolysin level would drop below 28 International Units, 
and with each fall of the level, there would be complete reversion to his 
old status. 

Soft Tissue Lesions.—In the soft tissue group of this series, the re- 
sponse was generally of much less magnitude than was observed in the 
case of osteomyelitis. A total elevation of titer of less than 3 units was 
shown in 16 eases, 6 showing elevations from 3.5 to 13.5 units. In 2 
cases a depression of the titer was observed, and in 1 there was nv 
change. Of the 22 cases showing some elevation, this appeared early 
in the course of treatment in 21 of them. There were 18 cases showing a 
definite elevation before the course had been completed, 13 of these 
cases reaching a maximum level before or at the reading taken at the 
last toxoid dose. In 6 cases the maximum titer was reached from five 
to thirty-five days after the course had been completed. From Fig. 2 
it can be readily seen that all but 6 of the cases had reached their max- 
imum level by the twenty-eighth day or four weeks after starting 
inoculation. There are 2 cases which showed a persistent low titer but 
which rose 2 to 4 units before completion of a second series of doses. 
Table IV gives a general idea of the clinical results in these cases. In 
this table the heading ‘‘recurrence’’ lists those patients which became 
free of their staphylococcal infection but would return with a new lesion 
elsewhere ; ‘‘no change’’ refers to those in whom the local lesion neither 
improved nor became worse during or following a course of toxoid ther- 
apy; ‘‘improved’’ lists those who showed a definite regression of their 
lesions with a distinct clinical relief, while the last column refers to 
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those whose lesions cleared during the course of therapy and in whom 
there was no recurrence when seen at the last follow-up visit to the 
elinic. It will be necessary to see these patients at regular intervals 
over a longer period before a final result can be discussed. 
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In this series, irrespective of titer, there were 7 cases which failed to 
show beneficial clinical response, 4 of which had definite recurrence of 
the lesions. The 7 cases classified as improved might well fall into a 
group of probably cured cases if in the follow-up period they do not de- 
velop a recurrence. The 11 cases listed as probably cured are those 
begun early in the series and which remained cured to date. Conse- 
quently, as all but 1 or 2 of these cases had had persistent and recurring 
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TABLE IV 


UNITS CHANGE 


IN TITER RECURRENCE NO CHANGE IMPROVED PROBABLE CURE 

- (Fall) 1 1 
0 1 1 1 
1 1 1 5 
1 2 2 
3 1 1 2 
4 1 
5 1 
6 1 

14 

Total 4 3 7 11 


infections which failed to respond to numerous measures, the results are 
considered as favorable. 

In attempting to correlate the clinical results with elevation of the 
titer, it is interesting to note that 1 case showing a fall of 1 unit after 
treatment was definitely improved, if not completely relieved. There 
were 3 cases showing an increase of 3 or more units which were con- 
sidered failures. Of the 18 eases listed as improved or cured, 16 had 
increase of less than 3 units. It is therefore impossible and, from our 
findings, definitely misleading to conelude that clinical improvement and 
elevation of antihemolysin titer parallel each other. 

Attempts to maintain a high titer met with little or no success. No 
attempts were made to study this point in this series. One patient with 
osteomyelitis who showed subjective improvement without local change 
as long as his titer was maintained at a high level has been mentioned. 
This patient reached a maximum titer of 32 units on the twenty-seventh 
day. The first series of toxoid was started and the level returned to 28 
units, which we have been able to maintain by giving 1 ¢.c. of toxoid 
every two days. In general it might be said that once the maximum level 
has been reached and the dose of toxoid discontinued, there is a gradual 
lowering of the titer. In all but one of the cases where this observation 
has been made, the final level reached is only slightly higher than the 
initial titer. This level would be reached usually in a period of six to 
twelve weeks. The exception in this case is a patient with acute osteo- 
myelitis who 140 days from the start of therapy and 123 days since the 
last dose of toxoid had a level of 32 units, only 4 units below the max- 
imum level which was reached on the twenty-fourth day after treat- 
ment had been begun. 

At present, surgery and physiologic support are our greatest weapons 
against staphylococcal infections. We are all familiar with their limita- 
tions and with the results. Consequently, nothing more need be men- 
tioned than that these weapons serve only in helping control the im- 
mediate infection. 

The value of toxoid therapy is at present going through a trial phase 
both experimentally and clinieally. Experiments with rabbits show 
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that it has definite immunologic benefits for these animals. The work 
with patients, on the other hand, is not as convincing. In the past few 
years articles showing good results with many eases but a large number 
of failures with others have appeared in the literature. Most of them 
support its use and make great claims of its effectiveness. Its value in 
acute toxie conditions has not been thoroughly investigated. In view of 
the reports of failures as measured by the antihemolysin titer, it is ob- 
vious that this index does not necessarily indicate the degree of im- 
munity present. The question of specificity of a toxoid to a given 
strain, as well as many other phases of this work, should be investigated. 
Much of this is being studied and when complete should give a more 
reasonable answer to the question of the value of toxoid in treating and 
preventing staphylococeal infections. 


SUMMARY 


1. The value of treating chronic staphylococcal infections with the 
injection of staphylococcal toxoid has been discussed. Experimental 
and clinical evidence indicates that this form of therapy might be of 
benefit in certain cases of this disease. 

2. In this series of patients treated, multiple and fairly large doses 
of concentrated pepsin-digested toxoid were injected subcutaneously. 
No severe or alarming reactions were observed in any of these patients, 
and in only a few instances was the local reaction severe enough to delay 
the usual routine of progressive dosage. 

3. In all cases the change in the antihemolysin titer of the blood was 
compared with the antihemolysin level existing before therapy was 
started. In 32 cases, a definite elevation of titer was observed, and only 
3 cases showed no elevation of titer. 

4. In no instance was the patient made worse by this form of therapy. 


CONCLUSIONS 


1. Pepsin-digested toxoid was effective in raising the antihemolysin 
titer in 82 patients with recurrent staphylococcal infections. There were 
3 cases which failed to show any elevation of antihemolysin following 
pepsin-digested toxoid. 

2. Pepsin-digested toxoid can be safely administered in cases of recur- 
rent furunculosis. However, in view of the fact that pepsin-digested 
toxoid contains foreign protein, the possibility of reactions in a num- 
ber of cases must be kept in mind. 

3. As the patients in this series have not been followed for a suf- 
ficiently long time to allow for correct evaluation of this method of 
treatment, no definite conclusions can be drawn as to its clinical efficacy. 
However, as many of the cases showed immediate clinical improvement, 
toxoid therapy can be considered an adjunct to other forms of therapy. 
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THE INACTIVATION OF GROUP-SPECIFIC ISOAGGLUTININS 
IN RELATION TO THE TRANSFUSION OF INCOMPATIBLE 
PLASMA, SERUM, AND ASCITIC FLUID 


Harry A, Davis, M.D., New ORLEANS, La. 


(From the Department of Surgery, Louisiana State University School of Medicine) 


HE last few decades have witriessed the increasing utilization of 
blood transfusion in biological and clinical fields. It is only recently, 
however, that blood plasma and blood serum have come into general 
use, despite the fact that they had been used by Guthrie and Pike’ in 
1907 for the treatment of experimental hemorrhage. These workers re- 
ported favorably on its use and their findings were confirmed by Mann,’ 
Rossius,* and Kallius.* Little distinction was made by these early work- 
ers between blood plasma and blood serum. However, Richet, Brodin, 
and Saint-Girons® obtained better results in experimental hemorrhage 
with plasma transfusions than with serum transfusions. The reason for 
the difference in the effects of plasma and of serum is not clear, although 
a clue is provided by the work of Stevens and Lee,*® who noted that vaso- 
tonins were more apt to appear in blood serum than in blood plasma. 
When it is realized that, while some of these vasotonins are vasopressor, 
there does occur a formation of vasodepressor substances, the differentia- 
tion of serum from plasma takes on a new significance. Stewart and 
Harvey’ investigated one of these vasodepressor substances and came to 
the conclusion that it was a protein of the albumin type. Many of these 
vasotonins, both pressor and depressor, disappear from plasma and 
serum within twenty-four hours after withdrawal from the body 
(Freund*). Nevertheless, they may persist indefinitely (Bayliss and 
Ogden’®). 

Despite the establishment of an experimental basis for the use of 
plasma and serum in clinical practice, it was not until a decade after 
the work of Guthrie and Pike that the transfusion of plasma and serum 
into human beings was carried out. The isolated reports of Payne and 
Steen’? and of Mairano and Teneff'' were followed by the work of 
Kunz,” in 1932, who administered blood serum for hemorrhage in hu- 
man beings. His favorable results were confirmed by Filatov and 
KartaSevskij,'* in 1935. These workers transfused plasma obtained from 
Group AB blood into patients suffering from hemorrhage, burns, and 
traumatic shock. They found that plasma could be conserved in a re- 
frigerator for periods of 10 to 330 days without affecting adversely the 
results of its transfusion. Their work was confirmed by others (Bur- 
ceva,'* Alovski and Bureeva,?® and Heinatz and Sokolow"’). It is inter- 
esting to note that the percentage of reactions ranged up to 67.6. 
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Along similar lines was the work on the utilization of ascitic fluid as a 
transfusion agent. The encouraging results obtained with this fluid in 
experimental hemorrhage (Davis and White'’) led to its use in human 
beings suffering from acute loss of blood (Davis and Blalock'’) and 
from hypoproteinemia (Maes and Davis'®). 

In all of these studies with plasma, serum, or ascitic fluid, care was 
taken to determine the compatibility of the transfusion fluid with the 
blood of the prospective recipient. Recently, it has been suggested that 
the preliminary typing of plasma and serum is unnecessary (Tatum, 
Elliot, and Nessett?°) and, accordingly, plasma has been transfused with- 
out preliminary cross-matching into human beings (Strumia and co- 
workers”) . 

The problem now arises as to what happens to the incompatible isoag- 
glutinins when they are transfused into the blood of the recipient in the 
form of plasma, serum, or ascitic fluid. A clue to the solution is provided 
by the work of Landsteiner and Levine,?? who in 1926 demonstrated the 
presence of substances in spermatozoa which are capable of suppressing 
the isoagglutinin activity of Group A or B sera. Since that time it has 
been shown that such substances are present in almost all of the tissues 
of man. Schiff? pointed out, in quantitative experiments, that the 
pancreas is richest in these group-specific substances. 

The present investigation was undertaken to determine what factors 
are involved in the inactivation of group-specific substances. 


Method.—The investigation was carried out in three parts. 


1. An in vitro study of the inactivation of isoagglutinins was made. 
The tube and slide method was used. Group O ascitic fluid was mixed 
with varying amounts of Group A or B plasma. In other experiments 
varying amounts of Groups A and B plasma were mixed. The presence 
or absence of inactivation of isoagglutinins was determined by using 
Group A or Group B red blood cells suspended in 0.85 per cent sodium 
chloride solution. In one series of studies, citrated whole blood (Group 
A) was used as the testing material. The presence or absence of agglu- 
tination was determined in all instances by microscopic examination. 
Mixtures of plasma and isotonic sodium chloride solution served as con- 
trols. Under these circumstances the effects of temperature, dilution, 
and time upon the inactivation of isoagglutinins were studied. 

2. The effect of transfusion of incompatible ascitic fluid into dogs was 
studied. The dogs, weighing from 10 to 20 pounds, were anesthetized 
with pentobarbital sodium in appropriate amounts. The arterial blood 
pressure obtained from the right carotid artery was recorded in the 
usual manner. Examinations for the presence of agglutination of the 
red blood cells in the recipient animals were carried out upon blood ob- 
tained from an ear of each animal. 

3. Incompatible ascitic fluid was transfused into six patients. The 
method of collection, examination, and storage of the fluid has been 
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described in previous publications. The ascitic fluid was administered 
by vein, each 1,000 ¢.c. of fluid containing 50 ¢.c. of 5 per cent sodium 
citrate solution. 

In Vitro Experiments.—It soon became obvious from our in vitro 
studies that the isoagglutinins present in plasma, serum, or ascitie fluid 
could be inactivated by appropriate mixture with a fluid containing op- 
posing isoagglutinins. This is apparent from Table I, in which is illus- 


TABLE I 


INFLUENCE OF TEMPERATURE FACTOR IN INACTIVATION OF ISOAGGLUTININS 


GROUP A 
GROUP B 
ERYTHROCYTES 
PLASMA MIXTURE* 0.85 oan cure SUSPENDED IN 
‘NaCl 0.85 PER CENT 
sense? NaCl SOLUTION 
1. Control at 37° C. for 60 min. 
Ascitie fluid (O) (1) + + 
Ascitie fluid (O) (2) + + 
Group A plasma (1 e.c.) plus 0.85 per cent - + 
NaCl solution (1 e.c.) 
Group B plasma (1 e¢.c.) plus 0.85 per cent a ~ 
NaCl solution (1 e.c.) 
2. Incubation at 37° C. for 60 min. 
Group A plasma (1 ¢.c.) plus B plasma (1 - ~ 
Group A plasma (1 ¢.c.) plus Group O ascitic - + 
fluid (1 e¢.¢.) 
Group B plasma (1 ¢.c.) plus Group O ascitic + ~ 
fluid (1 e.e.) 
3. Incubation at 26° C. for 60 min. 
Group A plasma (1 ¢.c.) plus B plasma (1 + + 
C.C. ) 
Group A plasma (1 ¢.c.) plus Group O ascitic + + 
fluid (1 
Group B plasma (1 ¢.c.) plus Group O ascitic + + 
fluid (1 ¢.¢.) 
4. Incubation at 5° C. for 72 hr. 
Group A plasma (1 ¢.c.) plus B plasma (1 + + 


*The plasma-ascitic fluid mixtures were incubated for 60 minutes at the various 
temperatures indicated before being added to the suspensions of red blood cells for 
reincubation. 


7+, Agglutination after incubation at 37° C. for 45 minutes of red cell suspensions 
and plasma or ascitic fluid mixtures; -, no agglutination under similar circumstances. 


trated the fact that a mixture of Group A and Group B plasma in equal 
proportions will inactivate the isoagglutinins in both plasmas so that 
neither will agglutinate suspensions of Group A or Group B red blood 
cells. This is the simplest illustration of the mutual suppression of iso- 
agglutinins. The situation is more complex when one is dealing with a 
fluid of Group O type which contains both a and b isoagglutinins. How- 
ever, it is possible to remove the activity of both a and b isoagglutinins, as 
the following protocol will illustrate: 


a 
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Protocol 2.— 

1. 0.5 ¢.c. plasma (Group A) and 0.5 ¢.c. ascitic fluid (Group O) were incubated 
at 37° C. for 1 hour. 

2. 0.5 ¢.c. plasma (Group B) and 0.5 c¢.c. ascitie fluid (Group O) were incubated 
at 37° C. for 1 hour. 

3. Mixtures 1 and 2 were mixed and incubated at 37° C. for 1 hour. 

4. The resultant mixture agglutinated neither Group A nor B red blood suspen- 
sions. 


In other words, a fluid which agglutinates both Group A and Group 
B cells (Group O ascitic fluid) was converted into one which aggluti- 
nated neither Group A nor B cells; that is, into a universal donor fluid. 


Influence of Temperature Upon Isoagglutinin Inactivation.—The op- 
timal temperature for the inactivation of isoagglutinins in various 
plasma and/or ascitic fluid mixtures is 37° C. Lowering the tempera- 
ture results in a prolongation of the process of inactivation (Table I). 
At temperatures of 26° C. or below, isoagglutinin inactivation may not 
occur or may be so delayed that agglutination occurs. This suggests that 
the mechanism of inactivation is dependent upon some chemical rather 
than physical change in the mixtures. The process of inactivation of 
isoagglutinins under optimal conditions can be completed within ten 
minutes; whereas, that of agglutination is usually not completed in less 
than thirty to sixty minutes. It is significant that the maximal degree of 
isoagglutinin inactivation occurs at temperatures which approximate 
that of the human body. 

Influence of Volume Upon Isoagglutinin Inactivation.—In mixtures 
of plasma and/or ascitie fluid containing different isoagglutinins, the 
degree of inactivation of such isoagglutinins will depend not only upon 
temperature but also upon the relative amounts of fluid used. The iso- 
agglutinin titers of plasma and of ascitic fluid obtained from different 
sources show marked variations. Thus, in these studies it has been 
found that, when suppression of the isoagglutinins of any given amount 
of plasma or ascitic fluid is desired, the results will be most certain if 
an equal amount of fluid containing the opposing isoagglutinins is added. 
However, this ratio of 1:1 may be altered to 1:1.5 or even to 1:2.3 
(Table II). It is apparent that the relative amounts of fluid which are 
to be used will be dependent upon the isoagglutinin titer of each fluid. 
When these titers are unknown, it will be found that the safe volume 
ratio is 1:1. 

Now the question raises itself as to the influence of the blood cells in 
the inactivation or suppression of the isoagglutinins of plasma or ascitic 
fluid which is added to blood of an opposite group. In Table IT is il- 
lustrated the relative capacity of plasma and of whole blood to inae- 
tivate the isoagglutinins of Group O ascitic fluid. A volume ratio of 1:4 
of plasma and ascitic fluid will not produce inactivation of the isoag- 
glutinins in the ascitic fluid against either Group A or Group B eells. 
However, a similar volume ratio between plasma (Group A) which con- 
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tains an equal volume of red blood cells (Group A) and ascitic fluid 
(Group O) results in a suppression of the isoagglutinins of the ascitic 
fluid so that no agglutination takes place (Table II). It is evident, 
therefore, that the red blood cells take an active part in suppressing 
antagonistic isoagglutinins which are added to them. It would be of in- 
terest to determine the relative ability of the red blood cells and of the 
plasma of whole blood to inactivate antagonistic isoagglutinins. No con- 
elusive data have been obtained regarding this aspect of the problem, 
although preliminary studies would seem to indicate that plasma and 
serum are the more effective portions of whole blood in this respect. 

Rate of Isoagglutinin Inactivation—The process of agglutination, in 
general, takes place in two stages: (1) the union of the antigen with 
the antibody, and (2) the agglutination or clumping of the cells. In 
vitro the agglutination reaction takes 30 to 120 minutes to be completed. 
In view of this fact, it was of interest to determine the length of time re- 
quired for the completion of the process of isoagglutinin inactivation. 
Under optimal conditions of temperature (37° C.) and of volume (1:1 
ratio), the inactivation of isoagglutinins in ascitic fluid (Group O) by 
plasma (Group B), using Group B cell suspensions as the testing mate- 
rial, is complete in 10 minutes but not in 5 minutes. The end point ap- 
parently lies between these two intervals of time (Table III). It is evi- 
dent, therefore, that the process of isoagglutinin suppression is more 
rapidly completed than that of agglutination. 


TABLE III 
INFLUENCE OF TIME FACTOR UPON INACTIVATION OF ISOAGGLUTININS 


PERIOD OF INCUBATION AT 
MIXTURE Si 6@: EFFECT ON GROUP B CELLS* 
(MIN.) 


Plasma B (0.2 ¢.c.) plus 0 + 

ascitic fluid O (0.2 ec.) 5 + 
10 aa 
15 
20 
25 - 
30 - 
35 - 
40 - 
45 - 
50 - 
55 - 
60 


*+, Agglutination; -, absence of agglutination. 


Transfusions of Incompatible Ascitic Fluid in Animals.—While in 
vitro studies revealed the importance of such factors as temperature and 
volume in the phenomenon of isoagglutinin inactivation, it was necessary 
to determine their significance in vivo. Group O ascitic fluid was used 
throughout. After being heated slowly to body temperature, the fluid 
was allowed to flow into the right femoral vein of each animal at a rate 
of 10 ¢.c. per minute. Previous cross agglutination tests were performed 
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and only those animals whose bloods were incompatible with the ascitic 
fluid in vitro were selected. The animals (dogs) were subjected to 
graded hemorrhage before transfusion. The results of this group of 
experiments are presented in Table IV and from these results two con- 
clusions can be drawn: (1) the transfusion of a heterologous fluid con- 
taining incompatible isoagglutinins is tolerated by dogs, and (2) suf- 
ficient amounts of such a fluid to produce recovery from severe hemor- 
rhage may be administered without producing evidences of agglutina- 
tion of the red blood cells in circulation. Examination of the urines of 
these animals revealed an absence of hematuria and hemoglobinuria. It 
should be emphasized that the amounts of ascitic fluid administered to 
these animals were relatively large and would be equivalent to trans- 
fusions of 3,000 to 5,000 ¢.c. of ascitie fluid in man. Since the usual 
quantity of fluid transfused in man is only 500 to 1,000 ¢.c., it is obvious 
that the margin of safety is wide. No attempt was made to estimate the 
largest amount of fluid which could be tolerated. 

Transfusions of Incompatible Ascitic Fluid in Man.—In order to com- 
plete this investigation, it was necessary to study the effect of the trans- 
fusion of incompatible ascitic fluid into human beings. The blood of the 
prosvective human recipient was cross-matched with the ascitic fluid 
which was to be used for transfusion. The presence of definite aggluti- 
nation of the red blood cells after incubation for forty-five minutes at 
37° C. with the fluid was considered to be evidence of incompatibility. 
Using this criterion, six patients who were suffering from various minor 
forms of chronic infection were selected. The ascitic fluid after filtra- 
tion was slowly heated to body temperature and administered by the 
intravenous route to each patient at a rate of 5 ¢.c. per minute. The 
amounts transfused varied from 200 to 415 ¢.c. A brief rigor occurred 
in two patients, while the other four patients showed no reaction (Table 
V). Upon blood examination, no evidences of agglutination were found 
in any of the subjects. Urinalysis revealed no albuminuria, hematuria, 
or hemoglobinuria. The ratio of the volume of ascitic fluid administered 
to the blood volume calculated from the body weight varied in four of 
the patients from 1:10.4 to 1:18.2 (Table V). In other words, the 
amount of fluid administered varied from 5 to 10 per cent of the caleu- 
lated total blood volume. This is well within the limits of safety, inas- 
much as in vitro studies have indicated that whole blood is capable of 
inactivating twice its own volume of ascitic fluid (Table II). The ab- 
sence of agglutination in the blood of these patients after receiving in- 
compatible ascitic fiuid in quantities up to 415 cc. suggests that the 
phenomenon of isoagglutinin inactivation occurs in vivo as well as in 
vitro. 
COMMENT 


It would seem pertinent at this point to discuss further the influence 
of temperature upon the inhibition of isoagglutinins. From the data al- 
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TABLE V 


INFLUENCE OF TRANSFUSIONS OF INCOMPATIBLE ASCITIC FLUID INTO HUMAN 
RECIPIENTS 


VOLUME 
Bioop| ASCITIC| CROSS- RATIO 
PATIENT] FLUID | MATCHING RESULT 
GROUP TEST (c.c ) (c c ) ASCITIC 
FLUID 
A B Aggluti- 4,648 300 15.4:1 |No reaction 
nation 
W.B. A | Aggluti- 3,652 200 18.2:1 |No reaction 
nation 
J.P. A B_ |Aggluti- 4,482 415 10.8:1 |No reaction 
nation 
R. W. B O |Aggluti- 2,622 259 10.4:1 |No reaction 
nation 
S. L. B O- |Aggluti- 275 Mild rigor 
nation 
T. M. A O- |Aggluti- 325 Mild rigor 
nation 


ready presented, there appears to be no doubt that such inactivation is 
greater at a temperature of 37° C. than at lower temperatures. Two 
possible explanations present themselves: (1) the isoagglutinin titers 
of biological fluids decrease as the temperature rises (Kettel**) and thus 
a fluid of naturally low isoagglutinin titer may fail to agglutinate sensi- 
tized red blood cells at higher temperatures; (2) the phenomenon of 
inactivation of isoagglutinins takes place more rapidly and more com- 
pletely at higher temperatures. That the first explanation is inadequate 
is seen by the data presented in Table I. It will be noted that plasma, 
when diluted with an equal volume of isotonic sodium chloride solution 
in the control experiments, agglutinated group-opposite red blood cells 
at a temperature of 37° C. The same plasma, when mixed with group- 
opposite plasma under similar conditions of temperature and volume, 
showed definite inactivation of its isoagglutinins and failed to aggluti- 
nate group-opposite red blood cells. Since temperature plays such an 
important part in isoagglutinin inactivation, it is suggested that incom- 
patible plasma, serum, or ascitic fluid be heated to body temperature 
before transfusion. The transfusion of cold incompatible biological 
fluids is, according to our experimental data, more apt to result in in- 
complete isoagglutinin suppression, with a resultant agglutination in 
vivo. Likewise, a rise in temperature of the blood of the recipient, as in 
fever, might be expected to accelerate the phenomenon of inactivation 
and, thereby, prevent agglutination in vivo after the transfusion of in- 
compatible fiuids. 


It has been pointed out previously that the relative amounts of antag- 
onistic fluids used influence the degree of isoagglutinin inactivation. 
While it is dangerous to generalize, one may be permitted to state that, 
when the isoagglutinin titers of any two biological fluids are unknown, 
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the greatest degree of inactivation of the isoagglutinins will occur if 
equal volumes of each fluid are used. It has been stated that the pooling 
of sera of differing groups will result in a serum which possesses an 
isoagglutinin titer lower than that of any of the individual sera present 
(Levinson and Cronheim*’). Even better results, however, will be 
obtained if the pooling of the fluids is carried out with the volume factor 
in mind. By using equal amounts of antagonistic sera, it is possible to 
produce an isoagglutinin-inactivated fluid. This statement applies not 
only to simple Group A or B fluids, but also, as has been shown already, 
to Group O fluids which contain both a and b isoagglutinins. Of course, 
parallel results will be obtained if one uses plasma or ascitie fluid instead 
of serum, or mixtures of one with the other. 

In discussing isoagglutinin inactivation in vivo, it should be remem- 
bered that most body tissues and fluids possess the power of absorbing 
group-specific isoagglutinins (Landsteiner and Levine,?? Kritschewsky 
and Schwarzman,”* Witebsky and Okabe*’). However, since the con- 
centration of group-specific substances varies in different tissues and 
body fluids (Schiff**), the ability of the latter to inactivate antagonistic 
isoagglutinins will likewise vary. The available sources for isoagglutinin 
inactivation are: 

of blood 
3. Interstitial fluids 
4. Tissue cells 


Since the process of agglutination may be completed in as stort a 
time as thirty minutes and since a transfused fluid, such as plasma, 
serum, or ascitic fluid, will usually remain in the blood stream for 
periods longer than thirty minutes, it becomes apparent that, when the 
blood vessels are not abnormally permeable, the inactivation of ineom- 
patible isoagglutinins in the transfused fluid must take place to a 
major extent in the blood stream. Inasmuch as only a small amount of 
the transfused fluid passes into the extravascular spaces within thirty 
minutes, the tissue cells and interstitial fluids will play a minor role in 
the inactivation phenomenon. It has been shown (Table II) that both 
the cellular and fluid components of blood are capable of inactivating 
antagonistic isoagglutinins. A peculiar problem is presented by the fact 
that in those conditions in which plasma, serum, or ascitic fluid trans- 
fusions are indicated, namely, hemorrhage (loss of whole blood), trauma, 
burns (loss of plasma), and hypoproteinemia (loss of proteins), there 
occurs a reduction of those group-specific substances which are con- 
cerned with the process of inactivation of the isoagglutinins occurring 
in incompatible transfusion fluids. In hemorrhage the blood which 
remains in circulation is diluted by a fluid of low protein content which 
passes into it from the extravascular tissue spaces. In this way the 
isoagglutinin titer of the blood will be lowered, reducing its capacity 
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to inactivate antagonistic isoagglutinins. In conditions in which the loss 
of plasma predominates, the high concentration of red blood eells will 
aid in isoagglutinin inactivation. Moreover, in such conditions there is 
present a localized area of increased vascular permeability at the site of 
trauma, through which a part of the transfused fluid with incompatible 
isoagglutinins will pass and there become inactivated. Frequently, how- 
ever, a general increase in the permeability of the capillaries occurs and 
this will act as an additional safeguard by permitting the passage of 
part of the transfusion’ fluid into the interstitial tissue spaces, where 
further isoagglutinin suppression will take place. When the usual quan- 
tities of 500 to 1,000 ¢.c. of fluid are administered, these factors need not 
be considered, since there will remain in the blood stream sufficient group- 
specific substances to inactivate the incompatible isoagglutinins. However, 
when larger amounts of incompatible plasma, serum, or ascitic fluid are to 
be transfused, such factors merit consideration. Under these circumstances 
one may adopt one of three measures: (1) complete inactivation of the 
isoagglutinins in the plasma, serum, or ascitic fluid by mixture with an 
equal amount of a fluid of an opposite group; (2) partial inactivation of 
the isoagglutinins in the fluid by unequal pooling with fluids of an op- 
posite and/or similar group; or (3) diminution of the titer of isoagglu- 
tinins by dilution of the fluid with isotonic sodium chloride solution. 
Finally, it should be noted that the process of isoagglutinin inactivation 
is completed rapidly in comparison with that of agglutination, and this 
provides a further safeguard in transfusions of incompatible plasma, 
serum, or ascitic fluid. 


SUMMARY AND CONCLUSIONS 


An investigation of the factors involved in the inactivation of isoagglu- 
tinins has been carried out by means of studies in vitro and in vivo. 
The importance of such factors as temperature and volume is em- 
phasized. The transfusion of incompatible ascitic fluid into human be- 
ings is reported. The significance of these studies in relation to the 
general problem of transfusion of group-incompatible fluids into human 
beings is discussed. 
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SILK 
Its Errect AND FATE IN INTESTINAL ANASTOMOSIS 


AN EXPERIMENTAL StTupy* 


Cart L. Hoac, M.D., Joun B. SAuNDERs, M.B. 
Haroutp H. LinpNer, M.D., Anp JoHN M. Moore, M.D., 
SAN FRANCISCO, CALIF. 
(From the Division of Surgery and the Department of Applied Anatomy, University 
of California Medical School) 

S a continuation of previous experimental investigations into the 

pressing problems of stomal obstruction and marginal ulcer in 
gastrointestinal anastomosis, we have been led to a study of those factors 
producing undue thickness, rigidity, and fibrosis of the anastomotic ring. 
Observations on our series of experimental animals early impressed us 
with the great variations of a structural and functional character found 
at the anastomosis. It became increasingly apparent, all other factors 
of surgical technique and procedure being equal, that the variable re- 
sponsible for such differences was undoubtedly the type of suture ma- 
terial employed and the position occupied by this material. In those 
animals where both serosal and mucosal layers of a gastroenterostomy 
were done with continuous silk, a segment of this silk was invariably 
found extruded into the lumen of the gut. Under these conditions the 
stomal ring was always two to three times thicker than in those animals 
where silk was not used, or, if used, had not become exposed to the 
lumen. We concluded that this thickening was the result of the swelling, 
edema, and attendant fibrosis which followed infection. 

Further, it was noted that as long as the silk remained partly within 
the tissue and partly exposed, the thickness persisted regardless of the 
number of days which had elapsed since operation. It was evident that 
in these cases the stoma was frequently so thick that the opening had 
little possibility of changing either in shape or size with peristalsis. It 
was decided, therefore, to investigate the reaction of silk and other 
suture material when employed in the following combinations in gastro- 
intestinal surgery: (1) continuous silk in both the inner and outer 
layers, (2) continuous silk in the outer layer and continuous catgut in 
the inner layer, (3) interrupted silk in the outer layer and continuous 
catgut in the inner layer, (4) interrupted silk in both layers, (5) inter- 
rupted catgut in both layers, and (6) continuous catgut in both layers. 

Material and Methods.—Much of the experimental data here presented 
was accumulated as a by-product of the study of the circulation of the . 
stomach and jejunum following gastroenterostomy, jejunoplasty, or 
subtotal gastric resection on the dog.’ 

*Work supported by the Christine Breon Fund for Medical Research. 
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The investigation was carried out on fifty dogs, several procedures 
frequently being performed at various intervals on the same animal. 
The operations included gastroenterostomy, jejunoplasty, gastric resec- 
tion and enteroanastomosis, etc. The animals were sacrificed at differ- 
ent periods following surgery and the anastomoses inspected grossly for 
the presence of infection, leak, free sutures, rigidity, and thickness of 
the anastomotic stoma. In each instance a careful record of the number. 
type, and anatomical position of all sutures, both absorbable and non- 
absorbable, was charted. On occasion the tracing of the sutures was 
facilitated by the use of a variety in color of the nonabsorbable suture 
material. After the animals were sacrificed, the circulation was washed 
out with saline solution and the vessels injected with colored gelatin 
mass. The majority of the specimens were rendered transparent by a 
modified Spalteholz technique. These transparent preparations enabled 
us to follow with considerable accuracy the fate, migration, and final 


TABLE I 
STOMAL BLOODSUPPLY EXPOSED 
THICKNESS TOSTOMA SILK 
LUMEN 
1, Continuous silk inner and Decreased Always Frequent 
outer layers 
2. Continuous silk outer and ++ Adequate Occasional Infrequent 
continuous catgut inner 
layer 
3. Interrupted silk outer and + Excellent Rarely None 
continuous catgut inner 
layer 
4. Interrupted silk both 44 Adequate Frequent Rare 
layers 
5. Interrupted catgut both ++ Excellent Rare 
layers 
6. Continuous catgut both ++ Adequate None 
layers 


position of the nonabsorbable suture material. By this clearing process 
the arteries and capillaries were traced with facility and an estimate of 
the adequacy of the circulation to the stomal area was readily made. 
Any silk suture which had become exposed in the lumen of the gut and 
subjected to digestive action rapidly lost color and in this way could ke 
distinguished from those sutures buried in the tissues. In addition, 
material was removed from the stomal ring for histologic section and 
study. 
FINDINGS 


1. Continuous Silk in Both Inner and Outer Layers.—The thickening 
of the stomal ring was maximal and the orifice was rigid and unyielding. 
The cleared preparations revealed a diminution in blood supply in the 
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region of the stoma. Histologie study showed that the thickening of 
the stoma and its diminished vascularity were due to the diffuse fibrous 
tissue reaction set up in all the intestinal layers along the infected path- 
way of the migrating silk sutures and that this reaction extended 
laterally for some distance from the line of anastomosis. Some silk was 
invariably found exposed, hanging festooned within the lumen, and 
small ulcers in the mucosa along the suture line were frequent.? 


Fig. 1.—Suppuration surrounding interrupted silk suture which has migrated from the 
subserosal position. 


Fig. 2.—Animal fourteen days postoperatively. Silk and catgut both appear in 
same section. Note difference in degree of fibroblastic reaction about the two sutures. 
Silk suture surrounded by a much denser reaction. 
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Histologically the sections through the stoma showed a marked in- 
flammatory reaction with a purulent exudate bathing the silk suture and 
in later stages an excessive fibroblastic reaction of poor quality and 
accompanying chronic inflammation. These changes were found con- 
stantly about the submucosal and not infrequently about the subserosal 
suture. The factors leading to infection of the subserosal suture are 
discussed below. 

2. Continuous Silk Outer Layer and Continuous Catgut Inner 


Layer.—When continuous silk was used in the outer layer and continu-— 


ous fine chromicized catgut in the inner layer, the thickness of the stoma 
was not excessive, provided the silk of the serosal layers did not become 
exposed within the lumen of the gut. However, if the continuous serosal 
suture became exposed in the lumen, as was not infrequently the case, 


Fig. 3.—Submucosal catgut ten days postoperatively. Note beginning fragmentation 
and early invasion of cellular elements into the suture. 


swelling, edema, and fibrosis occurred to almost the same degree as when 
both intestinal layers were closed with continuous silk. In a small series 
of experiments with this combination, the mucosal catgut suture was 
inserted deeply so as deliberately to pick up here and there the serosal 
silk suture. When this was done, the silk of the serosal stitch became 
invariably exposed within the lumen having been infected by the 
proximity of the mucosal stitch. A stoma of excessive thickness similar 
to that found in Group 1 above was produced. In like manner mucosal 
migration and infection of the serosal silk stitch took place when the 
suture was deliberately or accidentally inserted too deeply. 

3. Interrupted Silk Outer Layer, Continuous Catgut Inner Layer.— 
There was seldom any increased stomal thickness, even though one or 
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more of the individual silk sutures became exposed in the gut lumen. 
The blood supply to the stoma, as shown by the injected specimens, was 
invariably good. In all of nineteen such specimens little or no gross 
reaction at the suture line was found. Histologically any inflammatory 
reaction was confined to the submucosa, except where an individual silk 
suture had become exposed in the lumen. There was little or no 
fibrous tissue reaction except for that which occurred in the immediate 
proximity of the individually exposed silk suture. It was apparent that 
the inflammatory reaction which may follow the line of the small in- 
terrupted silk suture was confined to the course of the suture itself and 
did not extend beyond it. In addition such a suture when exposed was 
cast off very rapidly into the gut lumen. The time required for this 
extrusion varied from seven to sixty days but in the majority of cases 
was complete in fourteen days. It was clear that the inflammatory. 


Fig. 4.—Silk suture showing knot, placed deep into muscularis. Note excellent fibro- 
blastic response and observe inflammatory elements. 


process was markedly limited not only because of the small area in- 
volved but also by the short period of the inflammation terminated by 
the extrusion of the suture. The good results obtained with this combi- 
nation emphasize two factors: (1) the time needed for casting off of the 
interrupted individual infected silk suture is short and (2) the limited 
area of inflammatory reaction is confined to the course of the individual 
silk suture. This is in contrast to the continuous silk suture which, when 
exposed in the gut, is attended by an inflammatory process over the 
entire stomal course which continues indefinitely until the whole suture 
has sloughed or rotted out. 
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4. Interrupted Silk Sutures in Both Inner and Outer Layers.—When 
the above combination was used, a satisfactory stomal ring of not undue 
thickness was encountered. It, however, was on the whole thicker than 
the combination used in Group 3. This, we feel, was due to the 
variation in the length of time it took the individual interrupted silk 
mucosal sutures to be cast off into the lumen. While they remained in 
place, they undoubtedly acted as a source of localized infection and in- 


“4 


Fig. 5.—Sixteen-day-old catgut suture about to be cast off into the stomal lumen. 


Fig. 6.—Interrupted catgut serosal suture. In absence of infection and with sub- 
serosal placement, it is surrounded by excellent fibroblastic response. 
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flammation, thus contributing to the ultimate thickness of the stomal 
area. We noted, however, that it was the rule for these interrupted 
silk mucosal sutures to be cast off early, few of them remaining when the 
dogs were sacrificed at two to three weeks. With this method there was 
a moderate decrease in stomal circulation. There were only rarely any 
ulcers present along the suture line. 


5. Interrupted Catgut in Both Layers and 6. Continuous Catgut in 
Both Layers.—When catgut sutures were used in both layers, whether 
continuous or interrupted, the healing was usually satisfactory and the 
stoma little or no thicker than in the other most favorable combination 
used in Group 3. There was no impairment of stomal circulation and 
stomal ulcers were not noted. We were definitely under the impression 
on gross examination of these anastomoses that it took longer for union 
to become firm and solid. This was confirmed by histologic examination, 
in which it was apparent that the quality of fibrous tissue reaction was 
inferior to that seen about an interrupted, uninfected silk suture. 


DISCUSSION AND CONCLUSIONS 


Our studies confirm the findings of Reichert and Holman (1925),* 
who showed that a suture has a tendency to migrate in the direction 
of its knot. However, this is only true provided the suture is unin- 
fected, in which case it usually comes to occupy a position beneath the 
serosa. If infection supervenes, the suture will invariably migrate 
toward the lumen of the gut and eventually be cast off, regardless of the 
position of the knot. 


These findings emphasize the necessity of using an interrupted suture 
so that, should it become infected, the individual suture alone will be 
cast off and tissue reaction minimized. Since every serosal suture which 
penetrates to the mucosa or even the submucosa is infected or potentially 
infected, great care should be taken in its placement so as not to carry 
it too deeply in the direction of the lumen. Should one bite of a con- 
tinuous nonabsorbable suture become infected, the whole length of 
the suture becomes gradually involved and, as the infected suture works 
its way toward the lumen, the tissue reaction produced is maximal. 
Since the inflammatory infiltration accompanying the use of the com- 
binations used in Groups 1 and 2 extended throughout the full thick- 
ness of the intestinal wall for some distance on either side of the 
anastomosis, it is possible that such an extensive infiltration may be a 
factor in the production of stomal and jejunal ulceration although ex- 
perimental proof of this suggestion is wanting. In this regard the con- 
tinuous catgut, because of its absorbability even when infected, is less 
objectionable than a continuous nonabsorbable suture. A continuous 
serosal suture, absorbable or nonabsorbable, however, for reasons stated 
above, does not rival the interrupted suture in the serosal layers. 
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Although it has not been our purpose to discuss the merits of silk ver- 
sus catgut, our findings confirm those of numerous other observers ; name- 
ly, that plain catgut excites a severe initial reaction and delays healing 
somewhat.* ° Silk under like conditions and in like tissues produces a 
minimum reaction and healing is more rapid. Chromicized catgut in the 
smaller sizes lies midway between silk and plain catgut in degree of 
tissue reaction. 

The experimental evidence points, therefore, to the unquestioned 
superiority of interrupted silk as the ideal suture material for the 
serosal layer in gastrointestinal surgery. 

Our histologic preparations demonstrate clearly that there is a 
definite difference in fibroblastic reaction about both absorbable and 
nonabsorbable sutures, depending upon their location. Sutures lying 
in the serosa, subserosa, and muscularis are surrounded by a better 
quality of fibroblastic reaction. On the other hand, the reaction about 
sutures lying in the submucosa is invariably of poorer quality, charac- 
terized by immaturity of the fibroblastic elements and lack of density 
in the collagenous fibers. This suggests, apart from possible differences 
in tissue response in the various layers of the gut, a greater potentiality 
for infection due to the proximity of the infected lumen of the bowel. 

It follows that the ideal suture for use in the submucosal and mucosal 
positions is continuous catgut, because all sutures in this position are 
necessarily more or less infected and catgut in the presence of infection 
undergoes early dissolution with a minimum of surrounding inflamma- 
tion and fibrosis. The hemostatic qualities and the rapidity of insertion 
of a continuous suture are obvious additional advantages. 

Finally, as a result of these experimental findings, the use of continu- 
ous silk and other continuous nonabsorbable suture materials has been 
discontinued in intestinal anastomosis at the University of California 
Hospital and the use of interrupted silk sutures substituted. In this 
connection, as long ago as 1902, Coffey® wrote: ‘‘I would eliminate the 
continuous Connell suture because it is more difficult to place at the 
end than an interrupted suture and remains hanging partially loose 
across the intestine for months after the operation, thus making at least 
a remote danger of obstruction. I would class the interrupted Connell 
suture as the ideal suture, the acme of surgical perfection, and as far as 
we may hope to go in intestinal anastomosis.”’ 

Interrupted silk on the peritoneal surface, placed to avoid as far as 
possible contact with the submucosal layer, together with continuous eat- 
gut on the mucosal aspect, is, in our opinion, the combination of choice 
for operations involving the anastomosis of the stomach to the small 
bowel and for enteroanastomosis. In the anastomoses of the large in- 
testine, especially of the aseptic end-to-end type, two or more layers of 
interrupted silk can be used with less trauma and will give a firmer and 
safer union. Some of these sutures may eventually find their way into 
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the lumen of the gut and be cast off, but unlike catgut this does not 
occur until firm union has taken place. Those remaining and uninfected 
will eventually migrate to the subserous layer. 


The experimental evidence indicates that, by utilizing the best 
features of both silk and catgut, the surgeon may attain more nearly to 
perfection in gastrointestinal surgery. 
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ABDOMINAL PAIN IN CYCLIC VOMITING 


Its DIFFERENTIATION F'RoM ACUTE APPENDICITIS AND A RECOMMENDATION 
FOR Its TREATMENT 


SAMUEL KareE.itz, M.D., AND SIpNEY BLUMENTHAL, M.D., 
New York, N. Y. 


(From the Departments of Pediatrics and Surgery of the Mount Sinai Hospital of 
New York) 


YCLIC vomiting is a syndrome occurring in children. It is char- 

acterized by recurring attacks of vomiting, during which times 
there is an absolute intolerance for even fluid food, and is regularly 
accompanied by a marked ketonuria. 

Cyclie vomiting generally occurs in children with some inherent 
tendency to a metabolic instability which is ordinarily not obvious but 
which may become activated by any one of many functional or organic 
disturbances. Overeating, excessive indulgence in fatty food, fatigue, 
excitement, an infection, upper respiratory, appendical or any other, 
may disturb the child so that vomiting starts. After vomiting for a 
variable period of time, the child may develop abdominal pain similar 
to that of diabetics with acidosis and often very much like that of an 
acute surgical abdomen." 

The differential diagnosis in these conditions is difficult and becomes 
even more so beeause of the occasional simultaneous occurrence of 
recurrent vomiting and acute appendicitis. The differentiation between 
the abdominal symptoms of the diabetic ketosis and those of acute ap- 
pendicitis have been dealt with quite adequately, especially by MeKit- 
trick,’ who has summarized his conclusions as follows: ‘‘One is justified 
in saying that a history of malaise, drowsiness, vomiting, diffuse 
abdominal pain associated with widespread tenderness and spasm is so 
suggestive of diabetic acidosis, without demonstrable intra-abdominal 
pathology that operation should not be done unless the abdominal symp- 
toms persist after three or four hours of adequate insulin treatment. 
Concisely, a history of abdominal pain with or without vomiting when 
associated with localized and definite abdominal tenderness, usually with 
spasm, is suggestive of a surgical lesion within the abdomen in the 
patient with diabetic acidosis, just as it is in the nondiabetic and may 
be an indication for immediate operation. In that rare case where 
definite differentiation is impossible and yet imperative, it may be safer 
to open the abdomen under local anesthesia than to suffer further de- 
lay.’’ 

While cyclic vomiting with abdominal symptoms presents a situation 
quite similar to that of diabetic ketosis, the basic conditions and their 
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treatments differ sufficiently to warrant special consideration of the 
problem as it oceurs in children with recurrent vomiting. 

A group of cases have been selected which will best illustrate the 
problem and its management. While these cases are similar in many 
respects, they can be subdivided into three distinct groups. 

Group I consists of cases of cyclic vomiting associated with ketosis 
and abdominal symptoms suggestive of acute appendicitis. These 
patients may have a history of prior attacks or this episode may be the 
first of its kind. Group II consists of cases of acute appendicitis ushered 
in by repeated vomiting and occurring in children who are known to 
have had prior attacks of cyclic vomiting. Group III consists of those 
cases in which an attack of acute appendicitis is ushered in by repeated 
vomiting and in whom ketonuria is present. These patients have had 
no previous attacks of eyelie vomiting. 


TABLE I 


CLASSIFICATION OF TYPES OF CASES REPORTED 


I. Cyclic Vomiting.— 
A. Initial attack or history of prior attacks of cyclic vomiting 
B. Present attack ushered in by repeated vomiting 
C. Abdominal symptomatology simulating acute appendicitis 
Ketonuria 
E. No appendectomy 


Il. Acute Appendicitis With Recurrent Vomiting 
A. History of prior attacks of cyclic vomiting 
B. Present attack ushered in by repeated vomiting 
C. Abdominal symptomatology of acute appendicitis 
D. Ketonuria 
E. Acute appendicitis at operation 


III. Acute Appendicitis With First Attack of Repeated Vomiting.— 
A. No history of prior attacks of cyclic vomiting 

. Present attack ushered in by repeated vomiting 

. Abdominal symptomatology of acute appendicitis 

. Ketonuria 

. Acute appendicitis at operation 


CASE REPORTS 


Case 1.—(No. 262796.) On Jan. 4, 1926, C. G., a 4-year-old white boy, began to 
vomit. Vomiting continued hourly throughout the next twenty-four hours, after which 
time he complained of diffuse abdominal pain. His physician made a diagnosis of 
acute perforated appendicitis and generalized peritonitis. On examination, the pa- 
tient was semistuporous. His temperature was 101° and the pulse rate was 120. 
Breathing was deep and a definite acetone breath was detected. The abdomen was 
scaphoid and tender throughout. There was no evidence of localized muscle spasm 
and no rigidity. The white blood cell count was 13,000 with 78 per cent polymor- 
phonuclear cells. The blood sugar was 140 mg. per cent. Acetonuria was marked. 
The spinal fluid was entirely negative. 
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TABLE IT 
DIFFERENTIATION BETWEEN ACUTE APPENDICITIS AND CYCLIC VOMITING WITH 
KETOSIS 
ACUTE APPENDICITIS CYCLIC VOMITING WITH 
KETOSIS 
Abdominal pain Initial symptoms preceded | Preceded by vomiting 
by pain 
Vomiting Not recurrent Recurs often and at fre- 
quent intervals 
Nausea May persist Persists 
Temperature Elevated Elevated only with infee- 
tion or dehydration 
Pulse rate Elevated Elevated 
Local tenderness Present Not usually 
Muscle spasm Present Not usually 
Leucocytosis —— occasionally nor-| Moderate to marked 
ma 
Ketonuria May be present and severe | Always present 
Respirations Normal May be rapid; later become 
deep 
Blood sugar Usually normal or hyper-| Usually hypoglycemia 
glycemia 
Response to antiketogenic|Symptoms of appendicitis} Symptoms disappear 
therapy become more prominent 
Rectal examination May be positive Negative 
Abdominal puncture May be positive Negative 


Operation for appendectomy was ordered, but the attending pediatrician recom- 
mended that the ketosis be treated before surgical intervention was undertaken. 
Within thirty minutes following the intravenous administration of 400 ¢.c. of 5 
per cent glucose in saline solution, improvement was almost phenomenal, The child 
sat up in bed and the abdominal tenderness disappeared completely. The temperature 
dropped to normal. The child continued to improve rapidly and he was discharged on 
Jan. 22. 

One month later he was readmitted to the hospital because he had been vomiting 
repeatedly for twelve hours. Evidence of an acute upper respiratory infection was 
noted. The temperature was 103° and the pulse rate 126. An acetone odor was de- 
tected and acetonuria found. Adrenalin was injected subcutaneously in an attempt 
to cause rapid mobilization of sugar in his blood stream, The blood sugar immedi- 
ately following this was 360 mg. per cent. Clinical improvement was noted follow- 
ing an infusion of 300 ¢.c. of 10 per cent glucose in saline solution. Three hours 
later the patient suddenly went into collapse, had a generalized convulsion, and 
despite intravenous glucose, oxygen inhalations, and stimulants, died. At post- 
mortem, death was found to be due to hemorrhage into the adrenals. The appendix 
was normal. 


CASE 2.—(No. 414645.) E. M., a 3-year-old white boy, began to vomit on the 
evening of Sept. 26, 1937. The vomiting continued all through the night. At first 
this was bile stained and later became coffee-ground in appearance. A diagnosis of 
an acute surgical abdomen was made and hospitalization advised. On admission to 
the hospital the boy was acutely ill. The respirations were deep and a strong 
acetone odor was detected. His temperature was normal and the pulse rate was 120. 
The abdomen was scaphoid. Definite localized spasm was not present, but there 
was some resistance in the right lower quadrant. The remainder of the physical 
examination was negative. Acetonuria (three plus) was present. The white blood 
cell count was 16,800 with 81 per cent polymorphonuclear forms. The blood sugar 
was 75 mg. per cent; the urea was 42 mg. per cent, and the carbon dioxide com- 
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bining power 36.6 volumes per cent. Appendicitis or intestinal obstruction was 
suspected. A flat x-ray plate of the abdomen was negative. 

The child was given a continuous infusion of 2,140 ¢.c. of 5 per cent glucose in 
saline solution over a period of forty hours. Within a few hours after the infusion 
was started, the abdominal signs completely disappeared. Recovery was uneventful 
and the child was discharged in excellent condition. 


Case 3.—(No. 379986.) J. S., a 614-year-old girl, was first admitted to the Mount 
Sinai Hospital on Oct. 29, 1929, with a history of having had allergic eczema during 
infancy. At 5 years of age a tonsillectomy had been performed and was followed 
by recurrent vomiting. ‘This was controlled by the administration of glucose by 
mouth. On Oct. 26 the patient had developed a mild upper respiratory infection 
accompanied by vomiting and severe abdominal pain. A diagnosis of acute ap- 
pendicitis was made by the consulting surgeon and hospitalization advised. The 
temperature was 99.8° and the pulse rate 110. Just prior to her arrival in the 
hospital the child received a hypodermic injection of codeine which was followed by 
complete relief of all symptoms. 

The patient was readmitted to the hospital on Feb. 24, 1930, having vomited for 
the three days prior to admission. Iced glucose solution by mouth was not retained. 
The vomiting was associated with severe cramplike abdominal pains which were gen- 
eralized in character. The temperature was 100° and the pulse rate 132. Again 
a diagnosis of acute appendicitis was made. The child was almost moribund and 
dehydration was marked. There was some generalized but no well-localized area of 
tenderness, though abdominal pain was severe. The white blood cell count was 
16,750 with 80 per cent polymorphonuclear cells and rose to 22,750 with 83 per 
cent polymorphonuclear cells that afternoon. The child was given two intravenous 
infusions of 350 ¢.c. of 5 per cent glucose in saline solution, each followed by tem- 
porary improvement. It was only after the use of the continuous infusion that a 
cure was obtained. 


Case 4.—(No. 439956.) C. P., a 614-year-old boy, was seen on May 5, 1939, in his 
fifth attack of cyclic vomiting associated with severe abdominal pain. The first at- 
tack occurred at the age of 4%4 years. This and the next three similar episodes were 
successfully treated at home. The fifth episode began the morning of admission to 
the hospital with vomiting, followed by severe cramplike abdominal pain and loose 
watery stools. On admission to the hospital, the pulse rate was 120 and the tempera- 
ture 100.8. The fasting blood sugar was 100 mg. per 100 c.c. The urine contained 
acetone, 4 plus. The abdomen was quite soft and there was only slight right lower 
quadrant tenderness and no muscle spasm, Although surgery was advised, we de- 
cided to defer operation until the effect of antiketogenic therapy could be observed. 
After an intravenous injection of 5 per cent glucose in saline solution, the entire 
clinical picture cleared and the boy was discharged in excellent condition on May 27, 
1939. 


CASE 5.—(No. 440739.) K. B., an 8-year-old boy, was admitted to the Mount 
Sinai Hospital on May 20, 1939, because of headache, a temperature of 101°, per- 
sistent vomiting, and severe abdominal pain since May 17. The pain kept him awake 
at night. On May 20 a diagnosis of acute appendicitis was made and operation ad- 
vised. 

On admission to the hospital he was acutely ill. He was dyspneic and the tem- 
perature was 103.6°. The abdomen was soft, but slight tenderness was elicited to 
the left of the umbilicus. This was not severe and not well localized. The throat 
was moderately injected. Surgery was advised but was temporarily deferred because 
of the acute upper respiratory infection and ketosis. The white blood cell count 
was 18,900 and the acetonuria was four plus. Twenty cubic centimeters of a 50 per 
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cent glucose solution were injected intravenously, followed by complete subsidence of 
all symptoms. The vomiting ceased and the child began to drink and eat. The 
temperature dropped to normal in twelve hours and there was no further abdominal 
pain, The boy made an uneventful recovery and was discharged as cured on June 1, 
1939. 


CasE 6.—(No. 390918.) K. 8., a 15-year-old boy, had been well until Jan. 23, 
1936, when he began to vomit and complain of abdominal pain. This continued 
through the night. The following morning his temperature was normal, but he was 
still complaining of abdominal pain. The abdomen was soft but distended. It was 
slightly tender generally, but there were no localized areas of tenderness or spasm. 
Rectal examination was negative. He had a marked acetone breath. On a regime of 
frequent small concentrated glucose feedings by mouth his condition improved so 
rapidly that he returned to school the following morning. He remained well for the 
next month, attending school regularly until Feb. 23, 1936 (nineteen days before ad- 
mission to the hospital). At this time he again developed recurrent vomiting and 
abdominal pain associated with frequent loose watery stools, tenesmus, and a tem- 
perature of 102°. He was seen about twelve hours after the onset of vomiting and 
again placed on an antiketogenic regime which promptly corrected the vomiting. 
However, his pallor and very sick appearance, the abdominal pain, and tenesmus 
suggested a peritoneal irritation. The family refused hospitalization. Five per cent 
glucose in saline solution by intravenous infusion was given for several hours with 
striking but only temporary improvement. The temperature remained elevated and 
his general progress was slow. Hospitalization was again advised because of the 
suspected peritonitis but refused by the parents until March 13, 1936, at which 
time an abdominal mass was palpable externally and by rectum. On admission to 
the hospital the abdomen was moderately distended. Tenderness was elicited over the 
entire lower abdomen, especially on the right where a globular mass was palpable. 
A tender mass could be felt by rectum. The hemoglobin was 90 per cent with 
4.6 million red blood cells and the white blood count was 28,200 with 86 per cent poly- 
morphonuclear forms. A blood culture was sterile. At operation a large pelvic 
abscess was incised and drained. Culture of material from this abscess contained 
Bacillus coli. This surgical procedure resulted in only temporary relief. Signs 
of intestinal obstruction developed, necessitating colostomy. Following this the pa- 
tient made a slow but progressive recovery. 


Comment.—This case is important first, because no definite diagnosis 
was ever made; and next, because when the second attack of abdominal 
pain and vomiting occurred, the tendency was to delay surgical interven- 
tion or peritoneal aspiration on account of the very rapid improvement 
following the administration of glucose by mouth in the previous episode 
and the atypical gastrointestinal symptoms. 


Case 7.—(No. 415987.) R. P., an 8-year-old girl, was seen on Oct. 28, 1937, 
with a history of having had frequent attacks of cyclic vomiting with acetonuria, 
one attack being severe enough to require relief through the use of glucose in- 
travenously. Abdominal pain was usually associated with these episodes. 

On Oct. 26, 1937, after a very large evening meal the child began to vomit and 
complained of abdominal pain. She was seen by her physician the following morning, 
who felt that this was another attack of cyclic vomiting. Nevertheless, he noted 
that in contrast to the previous episodes, she now had localized tenderness to the 
right of the midline in the lower quadrant. Rectal examination was negative and 
her temperature and pulse were normal, The child was given nothing but small 
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quantities of a glucose solution orally. Vomiting continued but at less frequent in- 
tervals. ‘She was seen at 6:00 p.M. on Oct. 27 and again at midnight. The tender- 
ness and spontaneous pain continued, but there was no true rigidity and no fever. 
The child vomited almost every two hours during the night. On the morning of 
Oct. 28 the temperature was 100° and the pulse rate was 96. She had a mild 
glycosuria and severe acetonuria. Abdominal pain continued and localized tenderness 
was more marked. In addition there was suggestive rebound tenderness. Because 
of the localizing signs a diagnosis of acute appendicitis was made and surgery 
advised. At operation a gangrenous appendix was removed, following which the 
patient made an uneventful recovery. The localizing signs became more evident only 
after the ketosis was treated. 


CASE 8.—(No. 291130.) J. C., a 4-year-old girl, was seen on May 23, 1928, with 
a history of having been in good health until the night before, when she awoke 
from sleep and vomited. The vomiting recurred at frequent intervals through the 
night. She was seen at 8 o’clock the next morning and found to be in a semi- 
comatose state. The rectal temperature was 96° F.; she was dehydrated and 
collapsed and the breathing was typically Kussmaul in character. The abdomen 
was scaphoid. There was no tenderness and no masses were palpable; however, 
on palpation over MeBurney’s area the right thigh became flexed on the abdomen. 
A rectal examination was done and was negative. One ounce every half-hour of a 
mixture of one-half orange juice and one-half water with 10 per cent glucose was 
retained and the vomiting stopped. At noon the temperature was 98° and the child 
had abdominal pain. At 4:00 p.M. the temperature had risen to 104°. Abdominal 
pain was intense. The abdomen was distended and rigid throughout. Tenderness 
was generalized. Rectal examination revealed the presence of peritoneal fullness. 
The child was hospitalized immediately, at which time a white blood cell count was 
7,000. At operation a gangrenous ruptured appendix was removed. Convalescence 
was uneventful. 


Comment.—The child was in a state of semicoma and shock with 
hypothermia when first seen. It was only after the ketosis was treated 
and the circulation had improved that the abdominal signs and symptoms 
leading to the correct diagnosis became manifest. In retrospect, we 
believe that intravenous therapy might have been a more effective aid 
in arriving at the correct diagnosis more rapidly. 


CASE 9.—(No. 402745.) D. S., a 9-year-old girl, was seen on Dec. 26, 1936, with 
a history of having become nauseated and vomiting twenty-four hours before admis- 
sion. Vomiting became recurrent but was not associated with abdominal pain. 
Eight hours before admission the child was given a laxative which was followed 
by abdominal pain, severe enough to warrant hospitalization. On examination there 
was noted marked abdominal tenderness well localized in the right lower quadrant. 
The temperature was 103.6°. Urinalysis revealed a four-plus acetonuria. A con- 
tinuous infusion of 5 per cent glucose in saline solution did not relieve the abdominal 
pain in two hours. An operation was therefore advised. A gangrenous appendix was 
removed and local peritonitis drained. The immediate postoperative course was 
very stormy. Ketonuria persisted for four days postoperatively, even though a 
continuous glucose infusion was given during the entire time. 


Perusal of the case histories and accompanying charts reveals several 
possible aids in differentiation between the cases of recurrent vomiting 
with and without appendicitis. Several of these findings deserve more 
detailed consideration. 
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Vomuting.—In acute appendicitis vomiting usually follows the onset 
of pain and generally occurs only once or twice unless peritonitis is 
present. The vomiting may reveal food which was ingested a consider- 
able period before, indicating the presence of pylorospasm. If vomiting 
occurs in a child with a history of, or a tendency to, cyclic vomiting, 
it may recur as was noted in the cases of Group II or IIT. Cyeclie vomit- 
ing usually precedes the abdominal pain. Once the vomiting has started, 
it is repeated frequently and may continue day and night for one to 
three days and sometimes longer. During the attack, any intake of food 
or fluid, even small sips of water, may be sufficient stimulus for vomiting. 
The vomitus becomes bile stained and if it continues long enough, may 
contain blood. 

Abdominal Pain and Tenderness——The abdominal pain of cyclic 
vomiting and ketosis is most often generalized in character, but it may 
be upper abdominal at the onset with later localization to the right lower 
quadrant. Abdominal tenderness is usually absent early, but becomes a 
factor as the vomiting continues. The pain and tenderness are ocea- 
sionally excruciating (Case 4). Although there may be greater inten- 
sity of the tenderness in the right lower quadrant, it is usually wide- 
spread and rarely well localized. This is in marked contrast to those 
cases of acute appendicitis which begin with recurrent vomiting. There 
develops abdominal tenderness localized to the right lower quadrant 
which is persistent. In general when the abdominal symptoms of 
ketosis are severe, the picture is usually more like that of a widespread 
generalized peritonitis than that of a localized inflammatory process. The 
absence of well-localized abdominal tenderness is one of the most con- 
sistent features of ketosis. 


Fever.—Fever is usually present in acute appendicitis and absent in 
eyelic vomiting. This is, however, not always so. Acute gangrenous 
appendicitis may occur with little or no fever (Cases 7 and 10). Cyelie 
vomiting may be accompanied by fever when there is also present in- 
fection which commonly initiates the attack (Case 5) or it may result 
from the dehydration which follows repeated vomiting and starvation 
(Case 1). Under such conditions the temperature may be very high. In 
Case 8 the acidosis and shock were so profound that the temperature was 
abnormally low (96° F. rectally) and only became elevated following 
antiketogenic therapy. 


Pulse.—The pulse rate is usually accelerated in acute appendicitis 
even without fever. It is also accelerated during the acidotie stage of 
cyclic vomiting. In ketosis without appendicitis the pulse tends to re- 
turn to normal after treatment; whereas, it continues to be rapid, if 
inflammation of the appendix is present. 

Respirations.—In eyclic vomiting the respiratory rate is influenced by 
the temperature and even to a greater degree by the ketosis and toxemia. 
Increase in rate to 60 or 80 respirations per minute may be observed. 
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Perhaps of greater importance than the rate itself is the character of 
the respiratory excursions. They are usually deeper and at times 
Kussmaul in character. In the presence of acute appendicitis the 
respirations are increased along with the fever, but they may be altered 
by splinting of the right side of the abdomen. In cyclic vomiting splint- 
ing is not commonly a factor. 

White Blood Count.—The white blood cell count in nondiabetic as in 
diabetic ketosis is characterized by leucocytosis, sometimes of a very 
marked degree. It may reach 50,000 with a high percentage of polymor- 
phonuclear forms. It is more common for a white blood cell count of 
5,000 to 10,000 to be associated with acute appendicitis than with ketosis 
(Case 8). 

Rectal Examination.—The rectal examination may be informative in 
the differential diagnosis in the presence of a gangrenous appendix, an 
appendical abscess, or peritonitis when fullness or tenderness usually is 
elicited in the right lower quadrant. In cyclic vomiting the rectal exam- 
ination is negative. 

DISCUSSION 


When an attack of cyclic vomiting has been established, ketonuria and 
ketonemia, a low fasting blood sugar,‘ and a glucose tolerance response® 
similar to that of the diabetic are usually noted. Dehydration ensues 
and occasionally circulatory collapse results. In most instances a 
glycogenic substance, e.g., glucose, will terminate the acute attack. The 
commonly observed pylorospasm manifested by the vomiting of food 
ingested many hours before the onset of symptoms and the early ap- 
pearance of ketones in the urine seem to indicate that in both conditions, 
cyelie vomiting and acute appendicitis, starvation may have existed 
previous to the manifestation of the illness. This starvation causes a 
depletion of liver carbohydrate followed by an increased tendency 
to burn fat and the production of ketosis.*-* 

In all the cases of cyclic vomiting and appendicitis presented, 
ketonuria was consistently noted. Many of the patients had acetone 
breath, while some manifested typical Kussmaul breathing. The keto- 
nuria persisted in some for several days after treatment was started even 
though the clinical improvement was rapid. In Cases 1, 7, and 8 the 
ketosis was profound and was accompanied by a state of semicoma and of 
a very severe circulatory disturbance. During this severe state, the 
abdominal symptoms of Case 8 were completely masked and the rectal 
temperature was 96° F. Only when the dehydration and ketosis were 
treated did it become evident that our patient had an acute abdomen 
McKittrick made a similar observation in some of his diabetics. 

Several cases of gangrenous appendicitis had glycosuria and hyper- 
glycemia, as well as ketonuria. These findings were so severe in some 
instances as to require insulin. In each instance spontaneous correction 
of this metabolic disturbance followed within seven to fourteen days. 
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The metabolic disturbance here resembled that of a temporary pancreatic 
dysfunction, possibly an insulin insufficiency secondary to infection. 


It has already been noted that in both the cases of cyclic vomiting 
with abdominal symptoms as well as those of acute appendicitis with 
recurrent vomiting there is evidence of altered carbohydrate metabolism, 
ketosis, dehydration, and in some instances circulatory disturbances. 
Diabetics in impending coma who commonly present a similar picture 
are relieved of their abdominal pain when the dehydration and the 
altered circulation are treated by the administration of fluids, glucose 
and insulin. While glucose, salt, and fluid are necessary, the low blood 
sugar commonly noted in the eases of cyclic vomiting contraindicates 
the use of insulin. The abdominal pain of cyclic vomiting as well as 
the vomiting itself usually respond to the administration of a glyeogenic 
substance such as glucose. It seemed reasonable therefore to utilize this 
approach as a possible aid in diagnosis in those eases which could not 
easily be differentiated by their presenting signs and symptoms. 


The method of administering this therapy is dependent on several 
factors. Since vomiting is so prominent a feature, the oral administra. 
tion of glucose solution is usually inadvisable. Even if effective the 
response to oral therapy may be too slow. In view of the abdominal 
symptoms rectal instillation of fluid would seem to be unwarranted. A 
single intravenous injection of glucose is often sufficient to correct the 
condition, but the abdominal symptoms may recur, necessitating the 
repetition of the injection as in Case 3. The form of treatment which 
we have found to be most effective is the continuous intravenous ad- 
ministration of 5 per cent glucose in Ringer’s or Hartmann’s solution 
for one to three hours, or longer as indicated. By this procedure, fluid, 
minerals, and glucose are supplied. The dehydration is controlled, the 
shock and collapse are eliminated, and the production of ketone bodies 
is inhibited. In addition, glucose is supplied perhaps for immediate con- 
sumption as well as for the glyeogen-poor liver. 


In the cases treated it was noted that after intravenous glucose and 
saline solutions were injected, correction of the abdominal pain, vomiting, 
fever, and tachyeardia usually followed rapidly in the cases of cyclic 
vomiting. The respiratory rate changed. The increased white blood 
cell count fell toward normal. Contrasted to this in acute appendicitis 
after intravenous fluid therapy, the ketosis was only diminished. The 
white blood count did not drop appreciably and the abdominal signs and 
symptoms of acute appendicitis became more definite. Thus the indica- 
tion for surgery became established. If the question was one of general- 
ized peritonitis, an abdominal puncture was done as a diagnostic aid. 


SUMMARY 


A series of cases has been presented, all of the cases having several 
common factors. The patients had vomited many times in a short in- 
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terval; they had abdominal pain, leucocytosis, tachyeardia, fever, and 
ketonuria. Surgery for appendicitis had been advised in all but one 
instance. Some of these were cases of cyclic vomiting, while others were 
acute appendicitis. Careful evaluation of the history and of the signs 
and symptoms was usually adequate for a diagnosis. When a definite 
diagnosis could not be made, antiketogenice and hydration therapy were 
found to be of valuable diagnostic aid. Operation was performed only 
when the proper indications had been established. 

The intravenous injection of a glucose and salt solution is simple and 
safe and effective and was found to be the procedure of choice in the 
rapid treatment of ketosis. This improved the general condition of the 
patient, so that if surgery became necessary, the patient was a better 
risk. We therefore recommend the therapy as suggested to be employed 
in all cases presenting this diagnostic problem. 


CONCLUSIONS 


1. Cyclic vomiting is often accompanied by acute abdominal svmp- 
toms resembling those of appendicitis. 

2. Acute appendicitis may begin with recurrent vomiting in.children 
who have, as well as in children who have not, had prior attacks of 
eyelie vomiting. 

3. The symptoms of acute appendicitis may be masked by the ketosis 
and become manifest only after correction of the ketosis and disturbed 
circulation. 

4. Ketonuria is often present in children with acute appendicitis even 
though the history is of short duration. 

5. Antiketogenic therapy clarifies the clinical picture. In cases of 
eyeliec vomiting the abdominal discomfort and tenderness become less 
and the fever and leucocytosis diminish; whereas, in acute appendicitis 
the abdominal symptoms become more distinct, the tenderness persists 
and becomes more localized, the fever, tachyeardia, and leucocytosis 
continue. 

6. In all cases in which the differential diagnosis between acute ap- 
pendicitis and abdominal pain associated with ketosis and recurrent 
vomiting is obscure, treatment of the ketosis and deranged circulation 
by continuous intravenous administration of a glucose containing 
saline fluid is recommended until the correct diagnosis becomes clear. 
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THE TREATMENT OF INGUINAL HERNIA BY INJECTIONS 
UNDER OPERATIVE VISUALIZATION 


ERNeEst E. ARNHEIM, M.D., AND Haro_p Neuuor, M.D., 
New York, N. Y. 


(From the Surgical Service of Dr. Harold Neuhof and the Department of 
Laboratories of the Mt. Sinai Hospital) 


HE number and variety of operative procedures advocated for the 

treatment of direct inguinal hernia comprise clear evidence of the 
lack of uniformity and satisfactory results in its surgical therapy. An- 
drews and Bissell’ collected the results of 1,545 operations for direct 
inguinal hernia by different surgeons and reported an average recur- 
rence rate of 20 per cent. In view of the foregoing, the application of 
still another method in the treatment of direct inguinal hernia appeared 
to us to be worthy of consideration. 

According to the experience of the proponents of the injection treat- 
ment of hernia, this form of therapy is most suitable for small, reducible, 
indirect inguinal hernias in young patients with good tissues. It seemed 
illogical to us to apply the injection method in such cases because of the 
good results of surgery which are usually obtained and the difficulties 
and prolonged period of the injection treatment. On the other hand, a 
proper field for the injection treatment might exist in the problem of 
direct inguinal hernia because of the uncertainties of operative results. 
Accordingly we determined to try the method in cases of direct inguinal 
hernia including recurrent hernia. 

Up to the present time objections to the injection treatment of direct 
inguinal hernia have been the poor results obtained, the prolonged 
period of treatment, and the possibility of injury to the cord structures 
and entry of the peritoneal cavity. Although accidents are rarely re- 
ported, there have been three fatal cases of perforation of the intestine 
resulting in peritonitis (Berne* and McKinney*). 

In order to attempt to evaluate the results of the injection treatment 
with some degree of precision and also to obviate the dangers from and 
the prolonged application of the method, we determined to employ the 
method under visualization. Accordingly the plan was to inject a scleros- 
ing solution into selected tissues through an open wound. The method 
employed was as follows: Under local anesthesia, an incision about two 
inches long was made in the lower third of the inguinal canal. The 
aponeurosis of the external oblique was exposed. In some cases in which 
the external ring was wide and thinned out, the sae of the direct hernia 
could be visualized without division of the aponeurosis. In most cases 
the aponeurosis was incised over the site of the hernial sac. The material 
injected was sylnasol, a 5 per cent solution of a vegetable oil extracted 
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from psyllium seeds. From 20 to 50 ¢.c. were injected into the properi- 
toneal tissues over the dome of the sac and between the transversalis 
fascia and the adjacent sac. In this way the injected material was placed 
directly in the region in which fibrosis might effect a cure of the hernia. 
If the external oblique aponeurosis was incised, it was closed with a few 
catgut sutures, followed by skin closure. The patient was fitted with a 
truss before being allowed out of bed and was instructed to wear the 
truss for a period of one year. 

At operation there was always noted an immediate bluish discolora- 
tion of the injected tissues. The injections produced no discomfort. 
There was fever after the injections in all cases, usually persisting for a 
few days. In most cases the wounds healed by primary union, but, in a 
few instances in which larger amounts of the sclerosing fluid were used, 
there were collections of serum in the wounds or infections. No other 
untoward effects were noted. The following is an analysis of our experi- 
ences with the method that has been outlined. 

Direct Inguinal Hernia.—There were 17 eases of direct inguinal 
hernia. Eight patients were more than 50 years of age, the average age 
being 48 years. The duration of the hernias varied greatly, the average 
period being eight years. Most of the patients were obese with pro- 
tuberant abdominal walls. They were selected for treatment by injection 
because they were regarded as not offering a favorable outlook for cure 
by operative treatment. 

At the time of the injection a record was made of the size of the 
hernial sac. The average was 6 em. in length and 4 em. in width. From 
20 to 50 ¢.c. of the sclerosing fluid were used, the average being 30 c.e. 
In 5 eases the external oblique aponeurosis was not opened, in 4 cases it 
was opened for a short distance, and in 8 cases it was opened the length 
of the inguinal canal. 

The highest average temperature after injection was 101.8° and the 
average duration of fever was four days. In 11 cases healing was by 
primary union and in 4 there were collections of serum which did not 
interfere with healing. There were 2 infections. On an average the pa- 
tients were out of bed on the seventh day and were discharged from the 
hospital on the tenth day after injection. 

All of the patients were examined at regular intervals at follow-up. 
Although we stressed the importance of the continuous wearing of 
trusses, we found that only 6 patients wore them continuously for a 
year. Sixteen patients were followed for more than one year, the longest 
follow-up period being thirty-three months. In this group there were 10 
cures and 6 recurrences, a recurrence rate of 37 per cent. Five of the 6 
patients who wore trusses continuously for a year were well. If we con- 
sider as cured only those patients who were free of recurrences after 
having discarded trusses for more than six months, 8 patients (50 per 
cent) ean be so classified. The patients without recurrences were fol- 
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lowed for an average period of twenty-two months and had not worn 
trusses for an average period of fourteen months. Five of the 6 recur- 
rences occurred within sixteen months after injections. There were re- 
currences in both patients in whom infection of the wound had occurred. 
In 1 patient in whom follow-up was lost after six months there was no 
recurrence at the time of the last examination. 

In addition to this group of direct inguinal hernias, there was 1 case 
of large direct and indirect inguinal hernia. The patient was 60 years 
of age and wore his triss for five months after injection. A recurrence 
was noted sixteen months after injection. 


Recurrent Direct Inguinal Hernia—There were 3 patients with re- 
current direct inguinal hernia. Two patients were more than 50 years 
of age. In 1 case the hernia was twice recurrent after operation. This 
patient was a poor operative risk with hypertension, emphysema, and 
obesity. In all 3 cases the hernial sacs were large, averaging 8 em. in 
length and 5 em. in width. An average of 45 ¢.c. of sclerosing fluid was 
used. The highest average temperature after injection was 102° and the 
duration of fever, six days. In the first case the wound healed by 
primary union; in the second there was a collection of serum which did 
not interfere with healing; and in the third case infection of the wound 
occurred. 

Two patients wore trusses continuously for six months, and 1 for ten 
months. All were followed for more than one year, the longest follow- 
up period being thirty months. Cure occurred in the case with the 
longest follow-up, the truss having been discontinued for twenty months. 
In the other 2 cases recurrences took place after one year. 


Combination of Injection and Hernioplasty.—An attempt was made 
to modify further the injection treatment by combining operation with 
injection in cases of combined indirect and direct inguinal hernia. The 
procedure consisted in excision of the indirect sac, injection of the di- 
rect hernia as previously outlined, and repair of the inguinal canal. 
This was carried out in 4 patients. The average age was 52 years. The 
hernias were large in all cases, extending into the scrotum. After opera- 
tion trusses were worn for one year in 2 cases and were not worn in the 
other 2 cases. All were followed for more than one year, the longest 
period being twenty-five months. Three patients were well. The fourth 
had a recurrence which at reoperation proved to be a recurrence of the 
indirect hernia with no evidence of recurrence of the direct hernia. 
This patient wore his truss for one year. 

In addition to the foregoing group, there was 1 case in which the in- 
direct sac was excised and the direct hernia injected without repair of 
the inguinal canal. This patient did not wear a truss and was well thirty 
months after treatment. 

The combination of injection and operation was used in 2 eases of 
recurrent direct inguinal hernia. One patient wore a truss for three 
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months and was well twenty-three months after the operation. The 
other patient did not wear a truss and there was a recurrence ten months 
after operation. 

Histologic Studies.—The effects on tissues of injections of the extract 
of psyllium seeds have been reported. Rice® noted an inflammatory exu- 
date of polymorphonuclear leucocytes and few connective tissue cells in 
dogs in sections obtained fifteen hours after injections of the muscle. 


Fig. 1.—Section one month after injection showing loose fibrous tissue containing 
lymphocytes and pigment-bearing histiocytes (650). 


Fig. 2.—Section two months after injection showing more compact fibrous tissue with 
a group of pigment cells (400). 


Sections made after longer periods revealed a reaction of fibroblasts 
with a gradual change into mature fibrous tissue in from eighteen to 
forty-two days. 

Manoil® injected the abdominal wall of rats with 0.18 to 0.5 ¢.c. of 
sylnasol and made sections at intervals of one hour, one and three days, 


628 SURGERY 


and one, two, three, four, six, and eight weeks after injection. The see- 
tions one day after injection showed an acute inflammatory exudate of 
polymorphonuclear leucocytes. Large numbers of fibroblasts were noted 
from the third day to the fourth week. There was slight necrosis three 
weeks after injection. Beginning fibrosis, noted one week after injec- 
tion, became marked in six and eight weeks. 


Fig. 3.—Section four months after injection showing dense bands of compact fibrous 
tissue (x90). 


Fig. 4.—Section six months after injection showing bundles of fibrous tissue separated 
by fat (X62). 

Similar results were reported by Dobson‘ after injections of psyllium 
seed extract into the rectus muscle of dogs. This report is important in 
that studies were made as long as ten months after injection. The latter 
showed that in place of the diffuse sheets of fibrous tissue noted during 
the first four months the fibrous tissue generally appeared as small 
islands in the later sections, 
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Experimental injections in dogs were carried out by one of us (E. E. 
A.) using the same material, psyllium seed extract, and the same method 
employed as in the treatment of patients. Six one-inch incisions were 
made in the skin of the backs of dogs, and 5 ¢.c. of sylnasol were in- 
jected into the subcutaneous tissues, fascia, and musculature of the 
back. Sections of the injected tissues were made at monthly intervals 
for a period of six months after injections. We are indebted to Dr. 
Abou D. Pollack for the histologic examination of the specimens. 

Sections one month after injection (Fig. 1) showed numerous small 
cystic spaces lined by dark, flattened cells. The surrounding fibrous tis- 
sue contained lymphocytes and histiocytes, the latter holding yellow 
pigment. After two months (Fig. 2) there were large areas of fibrosis 
containing pigment cells which tended to accumulate around vessels 
and also areas of lymphocytic infiltration. After four months (Fig. 3) 
there was marked fibrosis with dense bands containing pigment. Sec- 
tions six months after injection (Fig. 4) showed that these bands were 
not continuous but assumed a nodular arrangement. The fat tissue be- 
tween the fibrous bundles was rather loose. 

Operative Findings in Previously Injected Hernias.—Burdick and 
Coley*® reported the findings in 8 patients treated by injections in whom 
subsequent operations were performed. They stated that ‘‘in no case 
did we find the clinical or microscopic evidence of a strong bulwark of 
built-up scar tissue.’’ We had the opportunity to observe the injected 
tissues of 3 patients operated upon after recurrences following injec- 
tions. The appearance of the previously injected tissues made possible 
an evaluation of the tissue changes induced by the injections. 

In the first case 20 ¢.c. of sylnasol were injected in a patient with a 
direct inguinal hernia. A recurrence was noted ten months later. At 
operation at that time a moderate amount of fibrous tissue was encoun- 
tered subcutaneously. The sac was free from scar tissue. The second 
case was one of direct inguinal hernia. Forty cubic centimeters of syl- 
nasol were injected. The hernia recurred one year after injection and 
operation was performed at that time. The findings were similar to the 
first case, a moderate amount of fibrosis in the subcutaneous tissues, but 
none about the sac. There was a large indirect and direct inguinal 
hernia in the third case. The treatment was a combination of hernio- 
plasty and injection ; excision of the indirect sac, injection of the direct 
component, and repair of the inguinal canal. Fifty cubie centimeters of 
sylnasol were injected. A recurrence was noted fourteen months later. 
Operation was performed eighteen months after the original operation. 
The recurrence was found to be an indirect hernia with no evidence of a 
direct sac. There was little fibrosis in the inguinal canal. 


COMMENT 


The tissue changes induced by injection of the psyllium seed. extract 
are those of inflammation and repair induced by a chemical irritant. The 
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efficacy of the injection treatment of hernia depends upon whether or not 
fibrosis is complete and permanent enough in order to effect a cure. 


The numerous publications on the injection treatment of hernia are 
contradictory in their estimation of end-results. If these results are to be 
evaluated, reliance can be placed only on reports based on personal 
follow-up examinations. 


In a group of 300 cases reported by McKinney,® 230 patients were 
personally examined and 70 patients replied by letter or were examined 
by other physicians. Six months’ time had elapsed from the date of the 
last injection before examination in all cases and in the majority from 
one to three and one-half years. There were cures in 83 per cent of the 
eases. Using similar criteria for cure, Rice’® reported 97.6 per cent 
cures in 456 cases of inguinal hernia. Harris and White’ reviewed 236 
cases of inguinal hernia in which 57 per cent of the patients were well 
six months to three years after the removal of trusses. Of the remainder, 
28 per cent were still wearing trusses and 15 per cent were not cured. 


In direct contrast to these favorable results, Burdick and Coley® re- 
ported a recurrence rate of 81 per cent in a group of 56 cases of inguinal 
hernia. Slater’! followed a group of 20 patients who had received courses 
of injections for inguinal hernia. All had been considered cured at the 
completion of the treatment. The follow-up study was begun two years 
after the first injection and extended into the fourth year. Recurrences 
were noted in 4 cases two and one-half years after the first injection. 
The number of recurrences increased so that at four years there were 
only 2 patients free from recurrences. 


Dobson‘ reported follow-up studies in patients from six months to two 
and one-half years after removal of trusses. The cases included 53 in- 
direct inguinal, 19 direct inguinal, and 6 recurrent inguinal hernias. 
Recurrences were noted in 37.7 per cent of the indirect inguinal hernias, 
68.4 per cent of the direct inguinal hernias, and in all of the recurrent 
hernias. Manoil’ reviewed a group of 158 hernias of all varieties 
treated by injections. There were recurrences in 19.6 per cent of the 
eases, but 29 per cent of the patients were still wearing trusses. 


The results obtained in our cases have not been satisfactory despite 
the fact that injections were made under vision precisely in the region 
in which fibrosis would be desired to effect cure. A study of the see- 
tions made from animal experiments suggests that the reasons for poor 
results are the incompleteness and impermanence of the fibrosis. Our 
experience with recurrences operated upon after injection treatment 
establishes that relatively little fibrosis existed at the sites of injection. 


SUMMARY* 


Injections under operative visualization were used in the treatment of 
direct and recurrent inguinal hernias and in conjunction with hernio- 
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plasties in combined indirect and direct inguinal hernias. Large amounts 
of psyllium seed extract were injected into the properitoneal tissues 
over the hernial sacs and between the transversalis fascia and the ad- 
jacent sacs. Trusses were worn in most cases following injections. 


There were seventeen cases of direct inguinal hernia treated in this 
way. Sixteen patients were followed for more than one year, the longest 
follow-up period being thirty-three months. There were 10 cures and 6 
recurrences, a recurrence rate of 37 per cent. Eight patients (50 per 
cent) were well after discontinuance of trusses for more than six months. 
The patients without recurrences were followed for an average period 
of twenty-two months and had not worn trusses for an average period 
of fourteen months. 


Three patients with recurrent direct inguinal hernias were treated. 
All were followed for more than one year, the longest follow-up period 
being thirty months. There were recurrences in 2 cases. The third was 
well thirty months after injection and had not worn a truss for twenty 
months. 


In 5 patients with combined indirect and direct inguinal hernias, the 
indirect saes were excised, the direct hernias injected, and the inguinal 
canals repaired. All patients were followed for more than one year, the 
longest period being twenty-five months. Four patients were well; the 
fifth had a recurrence of the indirect hernia. Two patients with recur- 
rent direct inguinal hernias were treated by combined injections and 
hernioplasties. One was well twenty-three months after operation; the 
other had a recurrence in ten months. 


Following injections of psyllium seed extract in dogs, there was only 
incomplete production of fibrosis. Observations of patients operated 
upon after recurrences following injections failed to reveal adequate 
fibrosis. 


Since this report the results of further examinations of these patients, 
the most recent in September, 1941, are as follows: 


In the group of 16 patients with direct inguinal hernia followed for 
more than one year there were 9 cures and 7 recurrences, 43.7 per cent 
recurrence rate; the longest follow-up period was three years and nine 
months. The patients without recurrences were followed for an average 
period of two years and four months and had not worn trusses for an 
average period of one year and six months. One patient with a recurrent 
direct inguinal hernia has remained well for three years and three months, 
the truss having been discontinued for two years and five months. Four 
patients with combined indirect and direct inguinal hernia treated by 
injection and hernioplasty have remained well for more than two years, 
the longest follow-up period being three years and three months. 
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CONCLUSION 


Although injections under operative visualization have cured eases of 
inguinal hernia not suitable for cure by operation, the method. has 
proved to be too uncertain in results to be advocated as a dependable 
therapeutic procedure. 
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SIMPLIFIED TECHNIQUE FOR AMPUTATION THROUGH THE 
THIGH 


Davin A. Wiis, M.D., AND S. Luoyp TrrrELMAN, M.D., IL. 
(From the Department of Surgery, Mount Sinai Hospital) 


HE technique to be described is intended for amputations through 

the muscular portion of the thigh, usually about the lower or middle 
third. Its execution obviates the necessity of elevating, turning, or 
twisting the extremity in order to expose the posterior surface or the 
great blood vessels and avoids the unsurgical appearance, disarrange- 
ment of drapings, and frequent contamination which such maneuvering 
engenders. 


The operation embodies rapidity, simplicity, a minimum of assistance, 
and, we believe, sound surgical principles. 


The technique is as follows: 


The thigh is scrubbed thoroughly with soapsuds and cleansed with 
aleohol. <A large sterile sheet is placed under the extremity to well 
above the operative site. Another sheet is placed over the leg to just 
above the knée and here fixed securely. A third sheet covers the pa- 
tient’s body to the upper end of the first sheet, to which it is fastened 
securely and snugly about the thigh. A large block of sterilized cork is 
placed beneath the thigh at the level of the operative site. No tourniquet 
around the thigh is used. 

Any gaseous anesthetic is satisfactory. We have not found spinal 
anesthesia necessary. 

A sweeping, slightly curved anterior flap is made, the incision ex- 
tending at once down to the femur. The soft tissues at the sides of 
the bone are easily pushed posteriorly, and the sealpel is run for a dis- 
tance along the linea aspera to free the attachments of the adductor 
muscles. 

A flat band retractor is inserted through the upper portion of this 
tunnel, and at this point, the femur is at once sawed through. The 
band acts as a guard against injury to the underlying tissues. 

A tape is placed around the distal fragment which is strongly ele- 
vated by the assistant. Downward pressure exerted upon the band 
compresses the vessels in the posterior flap against the cork block, thus 
acting as a temporary tourniquet. The vessels now may be easily picked 
up with hemostats under direct vision, or the posterior flap may im- 
mediately be made by cutting across from above downward ; that is, from 
beneath the distal fragment down upon the cork block. 
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The severed extremity need not be removed from the operating table, 
since’ it remains under the sterile sheet and does not interfere with the 
sueceeding steps of the procedure. 

The thigh is flexed so that the cut surface points ceilingward. The 
vessels are ligated, nerves cut short, and the bone end trimmed as the 
surgeon desires. 


* Adductor 
muscles are 
freed from 
linea aspera. 


Diagram illustratin 
manner in which me 
retractor acts as vessel 


compressor. 


ARY 
\ Aperforane femoralie. 
&V \ 
~perforans, profunda 
emoris. 


N. Ischiadicus. 


Retractor acts as 
tourniquet and protects 
structures, 

Distal ent of femur 
“is elevated and 
is severed from e 
downward upon cork 

lock 


Fig. 1. 


Three very fine interrupted sutures are sufficient to approximate 
muscle and fascia over the bone end. The skin is closed with interrupted 
sutures, and the stump is dressed with soft firm pressure. Drainage is 
not necessary. 
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The operation is frequently performed in the debilitated patient with 
impaired circulation. Therefore, the formation of dead spaces must 
be prevented, the blood supply of tissues whose vitality is already pre- 
carious must be preserved, and devitalization of tissues carefully 
avoided. To accomplish these ends, no tissues are to be promiscuously 
grasped in forceps. Sharp dissection, not with scissors, must be used 
throughout. The skin must never be dissected away from the under- 
lying tissues. To preserve the blood supply of the flaps, the vessels 
should be ligated close to the distal edges of the flaps and not deep in 
the wound. Vessel ends beyond the ligatures should be only long enough 
to insure against slipping, to avoid leaving sclerosed tissue remnants in 
the wound. The very finest caliber of ligature and suture material is to 
be used throughout. All sutures should be tied without undue pressure 
and with only sufficient tension to approximate tissues. 

It is assumed, of course, that every operative patient receives the 
proper preoperative and postoperative care. However, as in every 
surgical undertaking, and perhaps particularly in this field, attention 
to minute technical details and sound surgical principles will be re- 
warded with good results. 
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PERFORATED LEIOMYOMA OF MECKEL’S DIVERTICULUM 
REPORT OF CASE 


Joun D. Koucky, M.D., anp Wm. C. Breck, M.D., 
Cuicago, IL. 


(From the Surgical Service of the Cook County Hospital and the Department of 
Surgery of the University of Illinois) 


HE tumors of Meckel’s diverticulum are rare. Because of their 

rarity, we wish to report a case and briefly summarize the existing 
reports. Nygaard and Walters’ have classified the neoplastic diseases 
of Meckel’s diverticulum into carcinoma and sarcoma, as well as myoma, 
lipoma, neuroma, papilloma, and carcinoid tumors. <A large variety of 
tumors are possible as in no other structure of the body are heterotropic 
tissues as common. Schaetz? found that in 43 per cent of thirty carefully 
examined diverticula, mucosa or tissue of other than ileae origin was 
present. 

The tumors of Meckel’s diverticulum do not form a large share of the 
pathology of this structure. In Greenblatt, Pund, and Chaney’s* series 
of eighteen cases, only one tumor was found. In 50,000 pathologic 
specimens at the Johns Hopkins Hospital, Copeland‘ found only one 
tumor of Meckel’s diverticulum. More common are the sequelae of the 
heteroplastic gastric and pancreatic tissue as inflammation and ulecera- 
tion with hemorrhage and perforation. Intussusception and Littre’s 
hernia, which Harkins’ reports in conjunction with Meckel’s diver- 
ticulum, are less frequent than inflammation but more common than 
tumor. Simons* suggests that myomas having their origin in the sub- 
serous tissue may be the origin of pulsion diverticula. This would even 
cast doubt upon the few reported cases; that is, they may really not have 
their origin in Meckel’s diverticulum, but rather the diverticulum in 
which they are found may be secondary to the tumor. It is impossible 
to prove or to disprove such a contention, as there is no histologie land- 
mark to identify Meckel’s diverticulum, unless the omphalomesenterie 
communication with the umbilical structure is complete. Meckel’s diver- 
ticulum is usually found in the terminal 100 em. of the ileum, but aeccord- 
ing to Nygaard and Walters, may occur at any point in the gastro- 
intestinal tract, from the cardia to the reetum, so that the reverse of 
Simon’s hypothesis may also be true; that those cases of pulsion 
diverticula which he describes are actually abnormally placed Meckel’s 
diverticula. 

Myomas of the small intestine are comparatively rare. Raiford’ be- 
lieves that tumors of the small intestine rank in order of frequency: 
carcinomas, adenomas and sarcomas; lipomas and tumors of chronic in- 
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flammatory origin; and finally the most uncommon, fibromas, myomas, 
carcinoids, hemangiomas, cysts, and endotheliomas. There may also be 
some doubt as to the benign nature of the myomas, as suggested by Klopp 
and Crawford.’ They believe that one should not rely upon the micro- 
seopie diagnosis in determining whether or not a given leiomyoma is 
malignant or benign. In one of their series a recurrence was found 
thirteen years after resection. Strauss® has also reported a case which 
was microscopically benign, but which recurred after several months. 
It is, therefore, probable that the entire group of tumors should be 
considered under the heading of leiomyosarcoma. Nygaard and Wal- 
ters’? have been able to find the reports of twelve cases of sarcoma of 
Meckel’s diverticulum and have added three of their own. 


Fig. 1.—Showing the Meckel’s diverticulum extending from the ileum with the tumor 
closing at its apex. 

Perforation of these tumors appear to be fairly common. In four 
of the cases reviewed by Nygaard and Walters, there were symptoms 
of diffuse or localized peritonitis. The three patients with diffuse 
peritonitis died, while the one patient with localized peritonitis was 
diagnosed as having a ruptured appendix and recovered. 

The symptomatology of the tumors of Meckel’s diverticulum is so 
confusing that diagnosis is rarely possible. The complaint is usually 
of abdominal pain in the lower abdomen with projection to the epi- 
gastrium. A palpatory finding of an abdominal tumor may be of conse- 
quence. In one case the tumor gave rise to an intussusception (Gray 
and Kernohan''). Gastrointestinal hemorrhage has been reported. 
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CASE REPORT 


F, K., a white male, 47 years of age, was referred to Cook County Hospital as a 
transfer from another hospital in Chicago from which he had been discharged for 
economic reasons. He stated that he had been ill for about six months, complain- 
ing of recurrent attacks of pain in the right side of his abdomen and in the peri- 
umbilical area. He found some relief from this pain by exerting pressure in the 
lower abdomen or striking this area with a hard object. Following such a bout of 
pain, eight weeks before admission, he suddenly had a very severe exacerbation. This 
was accompanied by a chill, fever, and vomiting. He was seen by a physician who 
made a diagnosis of acute appendicitis and advised an operation, He was admitted 


Fig. 2.—Low-power photomicrograph demonstrating the tumor in the submucosa of 
the diverticulum. 


to a hospital and prepared for a celiotomy. His physician reported to us that he 
made a right rectus incision. On opening the peritoneum he encountered a large 
abscess cavity which seemed to contain intestinal contents. He, therefore, drained 
the area and closed the abdomen. Following this intervention, the patient had a 
very stormy convalescence and a fistula formed which appeared to drain material 
from the small intestine. 

The physical examination on admission to the Cook County Hospital revealed a 
very emaciated individual of about 40 years of age. The sclera were very pale. The 
heart and lungs were essentially normal. The abdominal wall was grossly eroded, 
the skin being denuded over an area of about ten inches in diameter. In the center 
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of this area there was a hugh fossa, surrounding a small 6 mm. fistula from which 
material resembling ‘‘tobacco juice’’ constantly poured. Beneath this area there 
did not appear to be any tumor mass. Rectal examination did not reveal any tumor. 
The patient was given a small amount of methylene blue, which was recovered from 
the fistula in about two hours. 


A suction motor was installed and a small catheter placed at the orifice of the 
fistula to remove constantly the discharge, and the denuded surfaces were covered 
with a paste of aluminum paint powder. Under this regime the denuded area 
rapidly healed. Cevitamic acid and vitamin K were administered parenterally. As 
the fistula closed symptoms of bowel obstruction developed. A diagnosis of regional 
enteritis with fistula and obstruction was made, and after two weeks of preparation 
an exploration was advised. 


Fig. 3.—High-power photomicrograph showing the interlacing bundles of smooth 
muscle cells. 


The operation was performed under general anesthesia. Upon opening the ab- 
domen it was found that the fistula led into a large abscess cavity. After a great 
deal of arduous dissection, the feeding point of the fistulous tract was found to be 
a perforated tumor at the apex of a diverticulum which was about 10 em. long. 
The diverticulum was on the antimesenteric border of the ileum about 60 em. 
from the ileocecal valve. The diameter of the diverticulum was about the same as 
that of the ileum. The diverticulum and the ileum at its base were resected for a 
distance of about 10 em. in each direction. A side-to-side anastomosis was made and 
the abdomen closed with drainage. 
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The postoperative course was uneventful and the patient was discharged from 
the hospital on the twentieth postoperative day. When last seen, four months fol- 
lowing the intervention, he appeared to be in excellent health. 

Pathology.—The specimen consisted in a piece of small intestine about 15 em. in 
length from the side of which, on the antimesenteric border, a pouch extended. This 
pouch had about the same diameter as the bowel and was about 5 cm. long. The 
entire end of the pouch was involved in a tumor mass 10 by 15 by 10 em., ragged and 
surrounded by much granulation tissue. The lumen of the bowel and of the pouch 
were continuous and appeared like normal bowel mucosa. The cut surface of the 
tumor mass was rubbery and solid, There was a 5 mm. perforation through the side 
of this tumor connecting the lumen of the pouch with the outer surface of the 
tumor. 


Fig. 4.—The open small intestine and the communication with the lumen of the 
diverticulum and tumor. 


Microscopic.—The section of tumor mass removed from Meckel’s diverticulum re- 
vealed interlacing bundles of fibrous connective tissue and muscle tissue cells. 
Under high-power examination the nuclei of the muscle bundles appeared to be of a 
slightly oval to elongated shape with an ample amount of cytoplasm immediately 
adjacent to the nuclei. The fibrous stroma had a more spindle-shaped appearance. 
Here and there between the bundles of muscle tissue were small focal accumulations 
of lymphocytes. 

This tumor extended to the submucosa but was sharply demarcated from the 
submucosa. In one area the mucosa was ulcerated and the base of the ulcer was 
formed by vascular granulation tissue heavily infiltrated by round cells. 

Diagnosis.—Active proliferating fibromyoma of Meckel’s diverticulum. 
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SUMMARY 


Tumors of Meckel’s diverticulum are rare lesions, and myoma or 
myosarcoma is especially so. However, perforation of these tumors is 
not rare in comparison with their occurrence. <A ease of a perforated 
leiomyoma of Meckel’s diverticulum with recovery is reported. It is sug- 
gested, however, that the microscopic diagnosis of the benign nature 
of this lesion is not certain; therefore, the prognosis for cure is to be 
guarded. 
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FIVE TUMORS OF THE ROUND LIGAMENT OF THE UTERUS— 
ONE A CAPILLARY HEMANGIOMA 


J. G. ScHneporr, M.D., Pu.D:, anp THomas G. Orr, M.D., 
Kansas City, Kan. 


(From the Department of Surgery and the Hixon Laboratory of Medical Research, 
University of Kansas School of Medicine) 


HE occurrence of tumors of the round ligament of the uterus is not 

a recent observation. Probably the earliest reference dates back to 
the time of Virchow.’® He states that the yellowish mass which Walter 
removed (1805) from the right round ligament of a 37-year-old female 
was probably a myoma. It was many years later that Wells" reported 
2 cases of fibrous tumors of the round ligament. One was the size of a 
large orange in a 40-year-old woman; the other was the size of a coconut 
in a woman, aged 50 years. Sanger* published the first review of round 
ligament tumors in 1883. He found 11 cases reported in the literature 
and added 1 of his own. His case was a fibrosarcoma in a 22-year-old 
female. This was the first sarcoma of the round ligament reported. 
Cullen*® reported the first case of adenomyoma of the round ligament 
before the Johns Hopkins Medical Society in 1895. Subsequent cases 
have been reported with increasing frequency. In 1903 Emanuel’ col- 
lected 76 cases of tumor of the round ligament and added 4 of his own. 
Taussig® (1914) reviewed the literature briefly and found 61 more cases, 
including his case of a spindle-cell sarcoma. Thus, up to that time 141 
eases had been reported in the literature. Taussig found a statement 
regarding the pathologic nature of the tumors in 135 of the 141 cases. 
Of the 135 tumors, 79 were fibromyomas, 19 cysts, 1 a dermoid eyst, 30 
adenomyomas, and 6 sarcomas. 

In a brief review of the literature we have found 53 additional cases 
since the report of Tanssig in 1914. There were 21 fibromyomas, 3 cysts, 
14 endometriomas, 4 adenomyomas, 2 lipomas, 2 sarcomas, 2 cystadeno- 
carcinomas, 1 benign aberrant ovarian tissue tumor, and 1 ease of 
lithiasis of the round ligament. 

We have 5 new cases to report, 1 endometrioma, 1 fibromyoma, 2 
cysts, and 1 capillary hemangioma of the round ligament of the uterus. 
The capillary hemangioma is the first case of its kind to be reported in 
the literature. 

CASE REPORTS 

Case 1.—A married woman, aged 37 years, was admitted to the University of 
Kansas Hospitals complaining of a tender swelling in the right groin. The nodule 
was first observed following a blow to the pelvis in that region about five years 
before. She stated that the mass was more tender during menstruation. 

In the right inguinal region directly at the site of the external inguinal ring there 
was a nodular tumor 2.5 by 3 em. in size. It was very firm and tender. It appeared 
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to be attached to the right pubic bone. There was no evidence of hernia. X-ray 
examination showed no evidence of the palpated tumor nor was there any other 
pathology of the pelvis. 

At operation the tumor was found attached to the terminal end of the round 
ligament and also to the pubic bone by fibrous tissue. It was excised with a portion 
of the round ligament. 

The pathologic specimen consisted of an ovoid piece of tissue measuring 4.7 by 4 
by 2.4 em. The outer surface was rough, nodular in some portions, and several dark 
areas of hemorrhage were present. The tissue cut with resistance and presented a 
fibrous grayish white central portion. A few cysts at the periphery were filled with 
a dark brown semisolid material. Microscopic examination (Fig. 1) showed numerous 
endometrial glands surrounded by loose fibrous tissue, embedded in a dense fibro- 
muscular stroma. Areas of degeneration, hyalinization, and monocytic infiltration 
were present. 

The diagnosis was endometrioma of the round ligament of the uterus. 


Fig. 1.—Section of tumor found in Case 1. Typical endometrial glands in cellular 
stroma (X135). 


Case 2.—This 36-year-old colored female was admitted for removal of a fibro- 
myoma of the uterus. A hard, round mass about 8 cm. in diameter was felt in the 
midline of the abdomen. It extended to 1 em. below the umbilicus. 

A supravaginal hysterectomy and left salpingectomy was done. At the same time 
the right round ligament, which contained a hard nodule 4 by 4.5 cm. in diameter at 
its terminal end, was also excised. 

The uterus contained numerous subserous and mural fibromyomas and a polyp. 
The excised portion of the right round ligament was 7 em. long, and attached to the 
outer end was a hard, circumscribed tumor nodule 4.5 em. in diameter (Fig. 2). 

The histologic picture of the round ligament and of the fibromyomas was similar 
and characteristic. Typical interlacing bundles of smooth muscle fibers were em- 
bedded in a hyaline fibrous tissue matrix (Fig. 3). 

The diagnosis was fibromyoma of the right round ligament, multiple fibromyomas 
of the uterus, and endometrial polyp. 


CASE 3.—This patient was a 40-year-old white housewife who was admitted with 
a complaint of hernia and goiter. She had noted a small mass in her left groin for 
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ten years and up until one year before admission it had been easily reducible. Dur- 
ing the last year the mass had gradually increased in size. It had never been 
tender or caused any pain. Four days prior to admission she noted some pain 
and tenderness in the left groin, but there was no redness or other sign of inflamma- 
tion. She had never had any vomiting. 


Fig. 3.—Section of tumor found in Case 2. Typical interlacing bundles of smooth 
fibers in fibrous tissue matrix (X135). 


| 
es Fig. 2.—Fibroid uterus and fibromyoma of the end of the round ligament found in 
Case 2. 
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Examination of the left inguinal region revealed a mass 2.5 cm. in diameter, 
located in the upper left labium. The mass was fairly firm in consistency, freely 
movable, and slightly tender. It showed no evidence of acute inflammation. The 
external inguinal ring was relaxed, but the mass was irreducible. 

A left inguinal herniorrhaphy was done. A cystic mass with a portion of the 
attached outer end of the round ligament was excised. 

The pathologic specimen from the inguinal region consisted of a cystlike structure 
2 cm. in diameter and 11 em. long. It was attached to the round ligament. The 


Fig. 4.—Section of tumor from Case 3, showing two small cysts in a loose hyaline 
fibrous tissue containing many small blood vessels (low power). 


Fig. 5.—Section of cyst wall from Case 3, showing cavity lined by cuboidal and 
flattened epithelium (medium power). 
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outer surface was roughened by fibrous tags and fatty tissue. Sectioning showed it 
to be thin walled and multilocular with each portion connected to the other. The 
cysts varied from 1 mm. to 1.5 em. in diameter. They were filled with a clear mucoid 
material. Histologic section showed numerous cysts of varying sizes lined by 
cuboidal and, in some places, flattened epithelium (Figs. 4 and 5). The cyst wall 
was composed of loosely packed bundles of hyaline fibrous tissue intermingled with a 
few strands of smooth muscle fibers and blood vessels. 

The diagnosis was congenital cyst of the round ligament and indirect inguinal 
hernia. 


CASE 4.—This 38-year-old white female entered the hospital complaining of rup- 
ture, dysmenorrhea, and constipation. The hernia had been present for the past 
eight years. It was about the size of her thumb for the first four years and then be- 
gan to enlarge. It had given her trouble for the past year and occasionally it would 
get hard but not very tender. The hernia reduced itself when she would lie down 
until the last four months, when it became irreducible. 

Her general physical condition was good. In the right inguinal region there was 
a symmetrical mass about 5 by 8 em. in size which extended into the right labium 
(Fig. 6). Pelvie and rectal examinations were negative. 


Fig. 7.—Section from Case 4, showing lining epithelium, loose stroma, and blood 
vessels of cyst wall (medium power). 


At operation a cystic mass was dissected out of the right labium and inguinal 
canal. About 2 em. above the external ring a hernial sac was found. The round 
ligament lay in the hernial sac and was attached to the cyst. The cyst, sac, and a 
portion of the round ligament were excised and a hernioplasty done. 

The specimen consisted of an irregularly ovoid cyst which measured 11.5 by 6.5 by 
3 em. and weighed 115 Gm. The thin wall of the cyst was translucent and some- 
what lobulated. It contained a thin fluid. Two centimeters of the round 
ligament were attached at one end. Histologic section showed a number of cystic, 
cleftlike spaces which were lined by a layer of swollen cuboidal epithelial cells. The 
larger cysts were all lined by the same type of epithelium and divided by fine 
trabeculae. The walls were composed of hyaline fibrous tissue containing irregular 
bundles of smooth muscle cells and numerous blood vessels (Fig. 7). 

The diagnosis was cystic hygroma of the round ligament. 
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Case 5.—This patient’s chief complaint was rupture. She was a 34-year-old 
white housewife. She first noticed a small mass in her right inguinal region about 
one and one-half years ago when she was on her feet for any length of time. Lately 
the mass had progressively increased in size. She complained only of a feeling of 
pressure and occasional nausea if she pressed on the mass. She thought that it 
disappeared when she lay flat on her back. 

A mass about 3 cm. in diameter was palpated in the right inguinal region. It was 
more noticeable when the patient was standing. It was moderately soft in con- 
sistency and bulged more when she coughed or strained. It was not reducible. The 
clinical impression was that the patient had a right inguinal hernia with possibly 
some incarcerated omentum in the hernial sac. 

At operation a large mass was found in the right inguinal region. It was very 
vascular and bled readily. It was somewhat hourglass-shaped and extended into 
the abdomen with a constriction at the internal ring. After removal it measured 
10 by 4.5 by 4 em. (Fig. 8). A hernioplasty was then performed, 


Fig. 8.—Capillary hemangioma of the round ligament of the uterus found in Case 5; 
it measured 10 by 4 by 4 cm. 


The specimen was an irregularly shaped and lobulated structure. It was fairly 
well encapsulated and the capsule showed numerous fibrous tags and some hemor- 
rhage. The cut section in one area showed numerous tiny cystic structures con- 
taining a watery hemorrhagic fluid. The cut section through other areas of the mass 
appeared to be light gray and cellular. The histologic section presented an 
angiomatous structure in which there were numerous small and large endothelial 
lined cleftlike spaces (Fig. 9). This was supported by a fibromuscular stroma. In 
some fields fairly large blood vessels were present. There was also some round-cell 
infiltration and a few areas of hemorrhage. The endothelial cells here and there 
showed some swelling but otherwise presented nothing unusual. The cells making 
up the trabeculae and supporting the sinusoids were oval, rounded, or spindle- 


Br 
4 
ue. 


SCHNEDORF AND ORR: TUMORS OF LIGAMENT OF UTERUS 649 


shaped. Their cytoplasm was of a fibrillar nature with indistinct cell outlines. 
The nuclei tended to be vesicular, but a few of them were hyperchromatic. No 
mitotic figures were seen. Other sections stained with Masson’s stain showed some 
of the stroma cells to be stained blue. This was suggestive of angioendothelioma 
in some areas, but, if so, it was not malignant. The final diagnosis was capillary 
hemangioma of the round ligament. 


DISCUSSION 


Although tumors of the round ligament of the uterus are relatively 
infrequent, they should be kept in mind in considering any inguinal 
mass in the female. Our five cases demonstrate four different types of 
tumor involvement of the round ligament. The history given by the pa- 
tient with endometrioma of the round ligament was diagnostic. She 
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Fig. 9.—Section from tumor in Case 5, showing extreme vascularity. The capillaries 
sinuses are separated by round- and spindle-shaped stroma 
cells (X 


was a woman in the childbearing age with a mass in her right inguinal 
region. This had been present for five years and was characterized by its 
becoming more tender during her menstrual period. Beck' emphasizes 
that similar symptoms may be produced by herniation of an ovary into 
the canal of Nuck. 

Our two cases of cyst of the round ligament are interesting because 
they demonstrate the size they may attain. Transillumination of the 
tumor in Case 3 gave a clue to the diagnosis. Both of these cases had 
an associated indirect inguinal hernia. Neel® emphasizes the high inci- 
dence of inguinal hernia and inguinal endometriosis and adenomyomas 
as reported by Cullen,‘ Sampson,’ Christopher,’ and others. 

We were not able to find any report in the literature of a case of 
eapillary hemangioma of the round ligament of the uterus. The tumor 
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in our patient was extremely vascular and bled readily during the opera- 
tion. Histologic section showed some areas which were suggestive of 
angioendothelioma. The Masson stain showed that in these areas some 
of the stroma cells stained brown like the endothelial lining of the capil- 
laries and sinuses and hence were of the same origin. The connective tis- 
sue elements were stained blue. No mitotic figures were seen. Dr. H. R. 
Wahl, pathologist at the University of Kansas, did not believe the tumor 
to be malignant even though some of the areas were suggestive of angio- 
endothelioma. 


Neel® recently reviewed the prevailing theories about the pathogenesis 
of endometrium-like tumors of the round ligament. This was done so 
thoroughly that it is not necessary to present them again. 


SUMMARY 


1. Tumors of the round ligament of the uterus are uncommon but not 
rare. Over 200 cases are reported in the literature. ‘They should be 
considered, therefore, in the diagnosis of masses in the inguinal region 
of the female. 


2. Our 2 cases of cyst of the round ligament also had an indirect 
inguinal hernia. 


3. We have had 5 cases of tumor of the round ligament in the past 
seven years. They were an endometrioma, a fibromyoma, a congenital 
multilocular cyst, a cystic hygroma, and a capillary hemangioma with 
areas suggestive of benign angioendothelioma. 


4. The first case of capillary hemangioma of the round ligament of 
the uterus is reported. 
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HEMANGIOMA OF THE LARGE BOWEL* 
VERNE C. Hunt, M.D., Los ANGELEs, CALIF. 


N 1923 Alfred J. Brown reviewed 20 cases of hemangioma of the 
intestinal tract. Nineteen of those had been recorded in the literature 
previously and to them he added an instance of such a lesion in the 
jejunum. In 1930 McClure and Ellis added to Brown’s original series 
1 case of their own and 4 from the literature. Since 1931, Bancroft (9 
cases), Raiford (3 cases), Rankin and Newell (1 case), Bargen and 
Dixon (3 cases), Weber (1 case), Ackerman (3 cases), Merchant (2 
cases), and Sawyer (1 case) have reported surgical and autopsy findings 
of hemangiomas of the intestinal tract, making a total of approximately 
48 cases of such vascular tumors of the intestine recorded in the litera- 
ture. In 3 of these the entire intestinal tract was involved by multiple 
hemangiomas; the small intestine, including the duodenum, was the site 
of one or more of these tumors in 27 cases; the intraperitoneal colon in 
6 cases; the rectum and sigmoid in 2 cases; the rectum in 8 cases; and in 
2 instances the location of the lesion was not stated. 

To date there are apparently only 20 cases recorded in which heman- 
giomas have been encountered in the large bowel surgically or at 
necropsy. It is my good fortune to have seen one of these cases, that of 
an hemangioma of the cecum and appendix, encountered in the course of 
a cholecystectomy for gallstones which I performed on April 22, 1926, 
while a member of the surgical staff of the Mayo Clinic. Quoting from 
the surgical notes pertaining to the lesion of the cecum and appendix 
the record states: ‘‘The lateral and anterior surfaces of the cecum and 
the appendix were involved in a very extensive process which has the ap- 
pearance of an angioma. The vessels were tortuous and beaded and in- 
volved the lower three inches of the cecum and the entire appendix.”’ 
(Fig. 1.) The appendix was removed. Buie and Swan reported this 
case in 1929, and Bargen and Dixon and Rankin, Bargen, and Buie have 
included it among 5 eases of hemangioma of the colon and rectum, and 
the case was likewise included in Banecroft’s series of cases in 1931. 

In the recorded eases of hemangioma of the intestine the lesions have 
varied in size and extent from capillary nevi to huge cavernous heman- 
giomas circumferential in their involvement of the intestine. The infre- 
queney with which extensive cavernous hemangioma has been en- 
countered in the large bowel seems to justify reporting an instance of 
such a lesion occupying the rectosigmoid and the entire rectum with 
extension to the uterus, successfully operated upon by a two-stage 
abdominoperineal resection of the sigmoid and rectum and hysterectomy. 


*Presented before the Fiftieth Annual Meeting of the Western Surgical Associa- 
tion, Topeka, Kan., Dec. 6 and 7, 1940. 
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CASE REPORT 


The patient, a female, 39 years of age, was seen July 29, 1940. In brief, recta: 
bleeding had occurred intermittently since birth and most consistently with a move- 
ment of the bowels. During the patient’s entire life there had been but few inter- 
vals of three weeks’ duration when no bleeding occurred. Bright red blood had been 
passed many times on arising in the morning and at other times independent of a 
bowel movement. There had been a number of massive hemorrhages from the rectum 
and on several occasions transfusion of blood was necessary. The menstrual 
periods had always been regular and normal and no relationship between menstrual 
periods and rectal bleeding had ever existed. There never had been significant 


Fig. 1.—Hemangioma of the cecum and appendix. 


rectal pain. At 18 years of age the patient’s hemoglobin was 30 per cent, and there- 
after the hemoglobin ranged from 30 to 50 per cent. During the past twenty-four 
years various forms of local treatment had been instituted for what was considered 
an obscure rectal lesion. Hemorrhoidectomy had been performed at 14 years of 
age and again at 18 years of age, and injection and searing of rectal mucosa on 
several occasions resulted in questionable temporary benefit. Roentgenologic ex- 
amination had been essentially negative. Her physician stated in a letter: ‘‘The 
patient has this odd hemorrhagic condition in the lower colon and rectum which 
looks like an hemangioma.’’ 
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Upon examination the patient appeared to be very anemic, but was fairly well 
nourished. The systolic blood pressure was 140, and the diastolic pressure was 90. 
There was a rough systolic cardiac murmur, but otherwise the general physical 
examination was essentially negative with the exception of the suggestion of a 
mass in the lower left quadrant of the abdomen. There was considerable scarring 
of the anal and rectal mucosa which was somewhat thickened, and there were a 


Fig. 2.—Hemangioma involving the rectosigmoid and posterior surface of the uterus. 


number of shotty nodules high in the rectal mucosa. A review of recent roent- 
genologic films of the rectosigmoid presented some evidence of thickening of the 
walls of the rectum and rectosigmoid. 

The patient was admitted to St. Vincent’s Hospital, where further investigation 
failed to cast additional light on the nature of the lesion from which bleeding was 
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occurring. Urinalysis showed a specific gravity of 1.019 and was normal with the 
exception of a few red blood cells and an occasional leucocyte. The concentration 
of the hemoglobin was 5.2 Gm. per 100 ¢.c. of blood (31 per cent); the erythro- 
cytes numbered 2,610,000 and the leucocytes 2,400 with approximately a normal 
differential count. So much thorough investigation had been engaged in previously 
that surgical exploration was advised on a preoperative diagnosis of a tumor of the 
rectosigmoid. A transfusion of 600 ¢.c. of blood elevated the hemoglobin to 7.5 
Gm. per 100 c.c. of blood and the erythrocytes to 2,970,000. 


Fig. 3.—Extension of the hemangiomatous process onto the anterior surface of the 
uterus. 


At operation, July 31, 1940, through a low median line incision, there was dis- 
closed an extensive hemangioma involving the anterior wall of the rectosigmoid for a 
distance of about 12 em. above the peritoneal reflexion and apparently extending 
well down to involve the major part of the rectum (Figs, 2 and 3). The distal half 
of the uterus on both the anterior and posterior walls was extensively involved in 
the hemangiomatous process. Examination of the remainder of the colon and the 
small intestine failed to disclose any other lesion. After due consideration it seemed 
that only through a combined abdominoperineal resection of the sigmoid and rectum 
could the best prospects of cure be offered. A subtotal hysterectomy was performed 
and the first stage of a two-stage abdominoperineal resection was accomplished by 
dividing the sigmoid and bringing the proximal end through a left split muscle in- 
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cision as a permanent colostomy, and placing the distal inverted end into the lower 
angle of the midline incision. A transfusion of 600 ¢.c. of blood was given im- 
mediately following the operation. 

Three weeks later, on Aug. 22, 1940, the entire sigmoid and rectum were re- 
moved through the combined abdominoperineal procedure (Figs. 4, 5, and 6)., The 
blood loss attending the perineal part of the procedure was considerable, for the 
hemangiomatous process extended laterally into perirectal structures. The operation 


Fig. 4.—Hemangiomatous process in rectum and rectosigmoid (external view of the 
resected specimen). 
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was followed immediately by a transfusion of 600 ¢.c. of blood. Even though bleed- 
ing was accurately controlled at the time of operation, the drainage from the perineal 
wound contained considerable blood for some days. On the sixth postoperative 
day the concentration of hemoglobin was 6.5 Gm. per 100 c.c. of blood (39 per cent) 
and the erythrocytes numbered 2,227,000. A transfusion of 600 c.c. of blood was 
given at this time, following which the convalescence was an entirely orderly one. 
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Fig. 5.—Hemangiomatous process in rectum and rectosigmoid (mucosal surface of the 
resected specimen). 
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The patient was dismissed from the hospital on Sept. 15, or the twenty-fourth day 
following the abdominoperineal resection, and returned to her home one month 
later with the perineal wound practically closed and her general condition good. 

In a letter dated Nov. 18, 1940, three months following the resection, the patient 
reported that the hemoglobin had recently been found to be 75 per cent; also, that 
the colostomy, much to her surprise, was no great source of trouble but of much less 
annoyance and embarrassment than the bleeding from the rectum had been for so 
many years. 


Fig. 6.—Mucosal surface of the resected specimen. 
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The surgical specimen was described by Dr. James E. Kahler, Pathologist at St. 
Vincertt’s Hospital, as follows: ‘‘Gross Description—Uterus: The specimen con- 
sists of the supravaginal portion of the uterus and the coned out portion of the 
cervix, together measuring 8.5 by 5 by 4 cm. On the anterior surface of the fundus, 
beginning 2.5 em. above the peritoneal reflexion, there is a mass of engorged veins 
lying principally on the left. On the posterior surface of the fundus in the midline, 
there is a large mass of dilated veins raised 1 cm. above the surface. This mass 
fans out on both sides as well as upwards, extending to within 2.5 em. of the top 
of the fundus. Rectum and Sigmoid: The specimen consists of 45 em. of large 
bowel, including the anus, rectum and rectosigmoid. Beginning at the anus and 
extending proximally 30-em. the bowel wall is involved by a cavernous hemangioma. 
At its upper extremity the lesion is sharply demarcated, but at the anus the tumor 
gradually fades out into numerous fine venules. The mucosa over the lesion is un- 
even because of the protrusion of varices, but is intact except for innumerable pin 
point ulcers. On cross section the hemangioma involves all of the coats of the 
bowel wall and extends into the surrounding adipose tissue. The lesion is more 
marked in the submucosa and serosa than in the mucosal or muscular layers. 

‘* Microscopic.—Uterus: The serosal lesion is composed of thin-walled veins 
engorged with red cells, The muscle of the cervix and lower uterine segment con- 
tains an increased number of large dilated veins. The endocervix and endometrium 
are normal. Rectum and Sigmoid: The tumor is composed of thin-walled veins en- 
gorged with red cells. The submucosa is solid hemangioma. The serosa and muscu- 
laris are honeycombed by large groups of varices. In the mucosa nearly all of the 
varices lie just above the muscularis mucosa; few occur immediately below the sur- 
face epithelium. The mucous membrane is atrophied and the glands are widely 
separated. Over each solitary follicle there is a superficial ulceration.’’ 

Diagnosis.—1, Hemangioma of the pelvic peritoneum involving the serous coat 
of the distal half of the uterus. 2. Cavernous hemangioma of the rectum and recto- 
sigmoid. 


TYPES OF LESIONS 


Brown, in 1923, grouped hemangiomas of the intestine into four 
classes as follows: (1) Multiple tumors on the vascular areades which 
appear as small red nodules situated in the submucosa and connected 
with either the arteries or veins of that portion of the intestinal wall. 
Microscopically they are either nevi or cavernous angiomas. (2) The 
submucous tumor which grows toward the lumen of the intestine tends to 
uleerate the overlying mucosa. (3) The submucosal tumor which may 
grow to such size that it either obstructs the intestine or causes a change 
in the normal peristalsis and brings about intussusception. (4) The 
diffuse ringlike lesion which, beginning in the submucosa, involves the 
muscularis and constricts the lumen of the intestine and brings about in- 
testinal obstruction. It would seem that the case herein reported 
represents still another type of lesion, which may be described as a 
diffuse intramural lesion involving the entire thickness of the bowel wall 
and which, even though it was circumferential, was neither constrictive 
nor obstructive. 

CLINICAL MANIFESTATIONS 


Hemorrhage from the bowel has been the predominant symptom of 
hemangiomatous lesions whether the lesion has been situated in the 
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small or large intestine, and repeated and ofttimes exsanguinating hemor- 
rhage has characterized lesions situated in the rectum. In a number of 
instanees rectal bleeding occurred in early childhood. Mechanical in- 
testinal obstruction and intussusception have characterized the clinical 
manifestations in a number of the lesions of the small intestine. Mer- 
chant recently reporting two cases of intussusception due to an heman- 
gioma of the small intestine cited three other instances in which this 
complication had occurred. Even though intussusception occurred in 
nearly one-fifth of the cases of hemangioma of the small intestine, this 
complication occurred in no instances in which the lesion was situated in 
the colon. Mechanical obstruction occurred in two eases (Buie and 
Swan, and Sawyer) of extensive hemangioma of the intraperitoneal 
colon, and in each instance a filling defect in the colon was visualized 
roentgenologically. Baneroft has said: ‘‘In any patient who complains 
of persistent bleeding from the rectum over a period of years, usually 
beginning in infaney, hemangioma should be suspected. If the angioma 
occupies the rectum or rectosigmoid the diagnosis may be readily made 
from the appearance of the lesion as seen by proctoscopie examination. 
Unless the tumor is peduneulated roentgenologic examination is of 
little aid in the diagnosis. 
TREATMENT 


The mortality rate following treatment of hemangiomas of the large 
intestine has been approximately 50 per cent. Death in most instances 
has been due to continued or recurrent massive hemorrhage. Local 
cauterization of lesions in the rectum and rectosigmoid has been followed 
by few satisfactory results. Multiplicity of these tumors in the rectum 
and sigmoid has frequently defeated local methods of treatment. Tuffier 
reported a case in which death followed massive hemorrhage from two 
hemangiomas of the sigmoid following successful cauterization of a 
similar lesion in the rectum. Radical resection of the segment of the 
intraperitoneal colon harboring an hemangioma has seldom been in- 
stituted. However, Buie and Swan in 1929 and Sawyer in 1939 re- 
corded two eases of extensive obstructive hemangioma of the colon which 
were successfully removed by the Mikulicz exteriorization procedure. 
The ingenious and suecessful method which Bancroft employed in the 
treatment of an extensive hemangioma of the sigmoid involving a seg- 
ment of the colon corresponding to the distribution of the superior 
hemorrhoidal vein was apparently based on Ribbert’s theory that growth 
of an hemangioma is by projecting solid buds of endothelium into 
adjacent tissues without invasion of or communication with surrounding 
vessels and therefore the vascular tumor has no anastomotie connection 
with other vessels. Bancroft’s case was that of a 17-year-old boy who 
had had rectal bleeding since he was 15 months of age, in whom the 
diagnosis of hemangioma was made by proctoscopic examination. In 
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brief, upon abdominal exploration the lesion appeared to be confined to 
the distribution of the superior hemorrhoidal vein. The vein was iso- 
lated from the artery and ligated, following which 10 c¢.c. of 40 per cent 
sodium salicylate was injected into the vein distal to the ligature. A 
temporary colostomy was made high in the sigmoid. This was closed 
nearly one year later and inasmuch as no bleeding from the rectum had 
occurred since the superior hemorrhoidal vein had been injected, the as- 
sumption that the patient was cured seems warranted. 


There appears to be sufficient evidence at hand to indicate that exten- 
sive intramural hemangioma of the rectum and colon may usually be 
treated successfully only through radical extirpation of the involved 
segment of the bowel. An entirely satisfactory result was obtained in 
the case of extensive hemangioma of the rectum and rectosigmoid herein 
recorded, and removed by abdominoperineal resection. 
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Editorial 


‘*Explosion Jitters’’ 


HERE was a time when the surgeon was haunted by the fear of 

wound infection. The novice assistant, the careless nursing staff, 
or the unreliable catgut manufacturer were thought to harbor the ghost. 
Today the fear of explosion furnishes a more dramatic substitute. 
Whereas wound infection stole upon surgeon and patient insidiously, 
in the still small hours of the night, fire comes upon the operating room 
scene in the full glare of the ‘‘Klieg lights.’’ It has even been known 
to announce its arrival with the fearful detonation of a bomb. There 
ean be little doubt that the ghost of fire hides among the accoutrements 
of the anesthetist. 

We are accustomed to the use of illuminating gas in our basements and 
kitchens and of gasoline in our automobiles. We rarely think of the 
danger involved, and yet the chemical nature of ether, ethylene, or 
cyclopropane does not create a greatly different hazard. Why should 
there be extreme apprehension in the operating room and little or none 
in the kitchen and garage? Three possible reasons may be suggested. 

1. Oxygen is mixed with ignitable substances in the operating room 
and not at home: Apparatus may, therefore, contain or deliver ignitable 
mixtures. 

2. Anesthetic apparatus is moved about, assembled or dismantled 
either in accommodating itself to the respiratory movements of the 
patient, or at the convenience of the operator: Hence static electricity 
of differing potentials may accumulate. 

3. Electrically operated instruments or the actual cautery used in 
the operating room may, especially if defective, constitute a source of 
ignition. 

An ignitable gas or liquid escaping from its container in the pure 
state must be mixed with adequate oxygen, and vaporized if a liquid, 
before it will take fire. Extremely dilute mixtures are, in many in- 
stances, violently explosive; whereas, higher concentrations may fail to 
explode or even to burn when exposed to spark or flame. Knowledge 
of the exact concentrations of a particular substance, which will ignite 
or explode when mixed with air or artificial atmospheres of higher 
oxygen tension is of no practical value since, in the process of making 
and dispersing any gaseous mixture, there may exist, at one time or 
another, all concentrations of any component. Unless oxygen is needed 
for physiologic reasons (those recognized as indications for oxygen 
therapy outside the operating room) anesthestic atmospheres containing 
the same tension of oxygen as atmospheric air or slightly higher are 
more suitable for the patient’s welfare and are apt not to produce 
violently explosive mixtures with any agent. 
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Atmospheres contaminated by ignitable substances, and containing 
oxygen or nitrous oxide, should be kept in closed containers without 
leaks (anesthetic apparatus with carbon-dioxide absorption technique) 
during the period when electrical apparatus must be used iii ihe vicinity. 
If open techniques of administration of ignitable anesthetic agents ave 
used, or if leaking containers or pipe lines are suspected, the use of 
electric equipment had better be prohibited. 

Electrostatic charges are prone to accumulate on surfaces subject to 
movement and friction. If contamination of the contained or surround- 
ing atmosphere is suspected, it is important to bring into intimate 
contact, by handling, all the component parts of apparatus and these 
with patient and anesthetist before fresh contact or separation of the 
component units takes place. 

The ‘‘housing and grounding’’ elements in moveable equipment may 
easily become defective. For this reason, electric equipment in hospitals 
should be frequently and intelligently inspected and kept in. perfect 
repair. 

The surgeon or hospital superintendent should insist upon intelligent 
supervision of anesthetic administration in his institution. No rules 
for ‘‘safe practice’’ can replace the minute-to-minute supervision of a 
responsible anesthetist in the operating room. <A ‘‘jittery’’ attitude on 
the part of others only adds to the hazard. 

The danger of explosion may be compared to that from hemorrhage. 
The operating room mortality rate from blood loss is far in excess of 
that from explosion. Yet the surgeon, the hospital superintendent, the 
publie press, and the patient do not expect the mortality from hemorrhage 
to be reduced by sets of rules prepared by committees and posted in 
the operating room corridors. Deaths from hemorrhage are less frequent 
as knowledge of anatomy, physiology, and surgical technique is dis- 
seminated among surgeons. Likewise fires and explosions in operating 
rooms will become less frequent as knowledge of physics, chemistry, and 
technical skill is disseminated among anesthetists. 

In the meantime it is well to remember that fire or explosion accidents 
which injure patients or operating room attendants are rare indeed. 
When such accidents occur, there would seem to be no more reason for 
hysterical outbursts in the press and for ‘‘jitters forever after’’ on the 
part of those concerned, than in the case of a death in the operating 
room from hemorrhage. By all means, increase our knowledge of the 
physieal and chemical factors involved in the ignition of anesthetic 
agents. In the meantime let us put the responsibility where it belongs— 
on the anesthetist. Let us see that his knowledge and skill is the best 
obtainable, and if he has an accident, let us look upon it as we would 
upon any slip in technique or diagnosis by surgeon or consultant and 
stop the development of this new disease ‘‘explosion jitters.’’ 


—Ralph M. Waters, M.D. 
Madison, Wis. 
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CONDUCTED BY ALFRED BLALOcK, M.D. 


CYSTIC DISEASE OF THE BREAST 
A Critical REVIEW 
Hersert H. Davis, M.D., Omana, 


2 1825 Sir Astley Cooper described cystic disease of the breast: ‘‘The 
marks of distinction in this disease are: Ist, the health remaining 
perfect ; 2dly, the almost entire absence of pain, unless there is a sup- 
purative tendency in the cysts, when I have known the disease pain- 
ful; 3dly, the swelling being firm, smooth, and not tender to the touch; 
4thly, when a fluid forms, the fluctuation being very distinet, and a 
slight blue tinge being observable when it approaches the skin; 5thly, 
the fluid, when evacuated, having the transparency of water, with a 
very slight yellow tinge, and this is sometimes succeeded by a discharge 
of mueus.’’ He also stated that when the cyst is excised it does not 
return. Since that time there have been many conflicting opinions 
about the etiology, pathology, and treatment. 

Because of these differences of opinion. many names have been ap- 
plied, commonest of which are hydatids of the breast by Cooper, 1825; 
serocystic tumor by Brodie, 1846; ‘‘la maladie kystique des mamelles’’ 
by Réelus, 1883 ; eystadenoma by Schimmelbusch, 1892; mastitis chronica 
eystica by Kénig, 1893; abnormal involution by Warren, 1905; senile 
parenchymatous hypertrophy by Bloodgood, 1906; fibroadenomatosis 
eystica mammae by Semb, 1928; cystiferous desquamative epithelial 
hyperplasia by Cheatle and Cutler, 1931; mastopathia by Whitehouse, 
1934; and many others. 

PATHOLOGY 


The main theories of pathology may be discussed under the follow- 
ing headings: (1) retention cysts; (2) chronic inflammation; (3) 
involutional process; (4) epithelial hyperplasia; (5) neoplastic process ; 
(6) sweat gland origin. 

1. Retention Cysts.—Birkett (1850) considered the disease to be due 
to stenosis of the lactiferous ducts, resulting in failure to discharge 
the secretion. 

The following two theories, i.e., the inflammatory and the degenerative, 
agree with this principle. They go a step further and discuss the causes 
of duct obstruction which leads to retention of secretions and consequent 
formation of cysts. 
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2. Chronic Inflammation.—In 1867, Virchow named the condition 
interstitial mastitis. 

Konig (1893) is usually credited with formulating the theory of in- 
flammation. He introduced the name ‘‘mastitis chronica cystica.’’ He 
stated that the lesion often involved both breasts. Frequently swelling 
and pain preceded the menstrual periods; with the onset of the flow the 
tumor decreased in size but several small lumps of leatherlike hardness 
remained. He found the interstitial connective tissue highly infiltrated 
with leucocytes. 

Delbet (1893) thought that the infection entered the mammary ducts 
at the nipple, producing a primary inflammation of the connective 
tissue. The same manner of infection was described by Roloff (1900), 
who thought that infected material could be pressed into the duets of 
the nipple by the pressure of clothes. 

Sasse (1897) classified two forms of cystic disease, one a chronie 
interstitial inflammation, as described by Konig, and the other a pure 
neoplastic epithelial growth. Of eleven cases reviewed, he considered 
five to be due to interstitial inflammation. 

Schultze stated that Maly, Kausch and Borst, Toupet and Glantenay, 
Betagh, Franco, Corvil and Petit, Conotein, Pilliet, Phoeas, and Tillaux 
were in favor of the inflammatory origin. 

It is rather generally agreed by pathologists that an interstitial round 
cell infiltration is common in eystie disease of the breast. The debated 
point is whether this inflammatory reaction is cause or effect. According 
to the above theory, the inflammation causes sear tissue formation which 
contracts about the lactiferous ducts, narrowing them to the point where 
secretion is retained. In blue-domed cysts the epithelium is often thin 
or lacking. On the other hand, round-cell infiltration is not always 
present, and some other origin is needed to explain these cases. The 
present consensus of opinion is that cystic disease of the breast is not a 
primary inflammatory process. The name ‘‘chronie cystic mastitis,’’ 
therefore, is improper. The commonly found lymphoeytie infiltration in 
this disease is thought to be a secondary change. 

3. Involutional Process.—In 1880, Billroth found eysts of the breast 
common in older women at the time of involution in the breast. In the 
vicinity of the eysts were usually cystic dilatations of small ducts, in 
the interior of which papillary excrescences often arose. The large 
eysts had little or no epithelium. The cysts usually arose in hyper- 
trophied breast tissue. He believed that formation of cysts was as fol- 
lows: During involution the connective tissue of the breast contracted, 
the epithelium of the acini shrank and disappeared, and the epithelium 
remained a little longer in the ducts. An unequal contraction of eon- 
nective tissue compressed some ducts and pushed others apart. In the 
latter an exudation resulted which was mixed with destroyed epithelial 
cells and some blood. 
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In 1906 Bloodgood used the term ‘‘senile parenchymatous hyper- 
trophy.’’ He spoke of two types of disease, the cystic and the adeno- 
cystic, the latter corresponding to that deseribed by Schimmelbusch. 
He believed that the adenocystic type was caused by parenchymatous 
hypertrophy, in which the dilated ducts and acini were filled with pro- 
liferating epithelial cells. He compared cystic disease of the breast to 
prostatic hypertrophy. 

Warren in 1905 termed the condition ‘‘abnormal involution.’’ Von 
Saar in 1907 showed that after involution there remained some young 
functioning cells which reacted to ovarian impulse. Cystic disease not 
only oceurred at the climacteric but also at the involution of each men- 
strual eyele. Berka in 1912 and Bertels in 1913 found changes in each 
involutional stage which could be the beginning of chronic mastitis. 
Syms (1916) showed that following lactation a defective process of 
involution commonly leaves ‘‘residual lactation acini.’’ In 1917, Me- 
Farland attributed the formation of all cysts to presenile or senile 
involution. Schultz (1933) reported an 18-year-old girl whose breasts 
developed cystic disease during three months of amenorrhea. 

It is generally known that the common age of this disease is between 
40 and 50 years, which is the period of breast involution. 

4. Epithelial Hyperplasia—Cheatle and Cutler (1931) considered 
that the eystipherous process was biologically and morphologically dis- 
tinct from an epithelial neoplasia or tumor formation. The desqua- 
mated cells were dead and, therefore, incapable of multiplication. They 
also stated that it was not an atrophie process, but one of pathologic 
activity, and, therefore, not a process of involution. 

5. Neoplastic Process—The first comprehensive histologic description 
of cystic disease of the breast was made by Brissaud (1884), who 
examined the pathologic specimens removed by Réclus. Finding that 
the eysts were usually in the periphery, he believed that they arose in 
the acini rather than in the ducts. He gave the lesion the name 
““dépithéliome kystique intra-acineux.”’ 

Schimmelbusch in 1892 considered the disease to be neoplastie and 
named it ‘‘eystadenoma.’’ He described the multiplicity of smaller 
eysts in the outer portion of the breast which made the lobules sharply 
circumscribed and showed a definite ridge. The feeling of small tumors 
in the breast was like that of a ‘‘bag of balls.’’ He stated that the 
primary change was an increase in the number of acini in the lobule, 
much like the proliferation in a lactating breast; then the epithelium 
became several layers thick and finally filled the acini, after which the 
epithelium in the center degenerated. There was never any leucocytie 
infiltration or sign of inflammation. 

Six of the eleven typical cases described by Sasse (1897) were thought 
to be of a neoplastic nature. These, usually multiple cysts, were fre- 
quently bilateral and easily became carcinoma. 
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The question of where the epithelium or connective tissue plays the 
leading role in cyst formation was discussed at the ‘‘ 79. Congress Deut- 
schen Gesellschaft fiir Chirurgie’ in 1890, where Schimmelbusch spoke 
of the neoplastic nature, and K6énig in conjunction with Virehow 
spoke of the inflammatory origin. Hackel and Tietze considered it 
neoplastie. 

Opposed to the theory of the neoplastic origin of cysts is the diffuse- 
ness of the involvement. 

6. Sweat Gland Origin.—Oceasionally the cysts are lined by pale cells, 
which von Saar spoke of as ‘‘blasse Epithelien.’’ Because of this pale 
epithelium resembling that of sweat glands, Krompecher in 1909 stated 
these cysts were derived from sweat glands. He named the disease 
‘*hidrokystoma mammae.’’ 

In my opinion, since the breast is often considered to be a modified 
sweat gland, the presence of pale epithelium would rather be expected ; 
but this fact does not explain the formation of all cysts, many of which 
do not have this pale epithelium. This theory does not help solve the 
problem of treatment of this disease. 

At present cystic disease of the breast is considered not to be a 
primary inflammatory process. The term ‘‘chronie cystic mastitis’’ is, 
therefore, incorrect. Lymphocytic infiltration in this disease, generally 
agreed to be common, is considered a secondary change. Whether the 
process begins in the connective tissue or is a primary epithelial hyper- 
plasia is still debated. Probably there are two forms of the disease, a 
cystic type, in which the cysts are due to retention, and an adenocystic 
type, in which multiple small cysts are due to epithelial hyperplasia. 

A study of endocrine relationship to the breast will aid in solving 
this problem. 


THE RELATION OF CYSTIC DISEASE TO CARCINOMA OF THE BREAST 


The earliest writers upon the subject of chronic cystic mastitis, among 
them Sir Astley Cooper (1825), recognized the occasional association 
with carcinoma. Schimmelbuseh (1892) found carcinoma in 3 of 43 
eases he collected from the literature. This subject is considered here 
under the following headings: (1) evidence of unsuspected carcinoma in 
breast tissue removed for cystic disease; (2) evidence of cystic disease 
in breasts removed for carcinoma; (3) determination of the number of 
eases of cystic disease in which carcinoma later develops. 

1. Evidence of Unsuspected Carcinoma in Breast Tissue Removed 
for Cystic Disease—The figures in Table I suggest that carcinoma de- 
velops much more frequently in breasts with cystic disease than in normal 
breasts. 

In 1906 Bloodgood regarded the adenocystie form as precancerous in 
10 per cent of cases. In 1921 he changed his opinion and states: ‘*The 
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TABLE I 


AUTHOR YEAR CASES CARCINOMA PER CENT 


Schimmelbusch 1892 43 7.0 
Sasse 1897 9 22.0 
Roloft 1900 11 36.3 
Greenough and Hartwell 1993 30 10.0 
J. C. Warren 1905 115 13.0 
Theile 1909 19 15.8 
Speese 1910 35 25.7 
Semb 1928 100 24 24.0 
Kazhevnikoff 1930 80 6 aa 


to Ol DO 


442 69 15.6 


cause of chronie cystic mastitis is not known. There is no evidence that 
it is precancerous. In every instance in which I have exposed a blue 
dome, the tumor has been a benign eyst.’’ This latter statement has led 
to great debate, and now it is rather generally agreed that carcinoma 
very rarely arises in the epithelium of a blue-domed cyst. 

2. Evidence of Cystic Disease in Breasts Removed for Carcinoma.— 
Several investigators, in studying the specimens of breasts removed for 
eaneer, have also made microseopie sections in distant parts of the 
breast. Table II will show the number of cases in which an accompany- 
ing eystie disease was found. 

TABLE IT 


STIC 
AUTHOR YEAR CARCINOMA ae PER CENT 


J. C. Warren 1905 507 15 3.0 
Deaver and McFarland 1917 335 23 6.8 
Fischer 1925 151 21 14.0 
Semb 1928 140 112 80.0 
MeGlannon 1930 100 8 8.0 
Morpurgo 1930 196 47 24.0 
Lewis and Geschickter 1938 2,675 29 1 


4,104 255 6.2 


Semb (1928) stated that 80 per cent of mammary cancer was second. 
ary to fibroadenomatosis. Junge (1932) found eystie disease associated 
with mammary ecareinoma in 83 per cent of his cases. Cheatle and Cutler 
(1931) stated that 20 per cent of cancer arose from cystipherous 
desquamative epithelial hyperplasia. On the other hand, Lewis and 
Geschickter (1938) concluded: ‘‘These figures would seem to indicate 
that cystic disease and adenosis are not precancerous lesions, and that 
radical operations should not be performed as frequently as they are.’’ 
They admitted, however, that ‘‘approximately 30 per cent of comedo 
or duct carcinoma showed histologically a relationship to adenosis 
(Schimmelbusch’s disease ).’’ 

My experience is that, if in cases of carcinoma of the breast the sup- 
posedly normal parts are studied, a high proportion will show associated 
eystie disease, with all stages of epithelial hyperplasia. I should like 
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to suggest that, in the study of mammary carcinoma, sections from the 
supposedly normal breast tissue be studied routinely as well as those 
made from the tumor itself. 

The ease history of a patient with mammary carcinoma rarely reveals 
an antecedent benign lump. Of 444 eases of carcinoma, Johnson (1925) 
obtained the history of preceding cystic disease in only 2. Campbell 
(1934) found such in the history of only 4 of 88 cancer cases. 

3. Determination of the Number of Cases of Cystic Disease in Which 
Carcinoma Later Develops.—A clinical investigation to determine the 
risk of carcinoma developing later in cases of chronic cystic mastitis may 
aid in solving the problem. Some information upon this subject is given 
in Table II made up from a study of the literature. 


TABLE ITT 


AUTHOR YEAR CASES CARCINOMA PER CENT 
4.8 
2.3 
0.0 
1.9 
0.4 
3.7 
0.4 
4.1 


Greenough and Simmons 1914 83 
Bloodgood 1921 128 
Peck and White 1922 63 
Johnson 1925 107 
Campbell 1934 233 
Klingenstein 1935 54 
Lewis and Geschickter 1938 250 
S. Warren 1940 340 
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In the eases presented in Table III there was no treatment at all 
or merely local excision of the cyst or cystic area. Mathews (1936) 
stated that in twenty years he had aspirated ‘‘fully 50 eysts’’ and only 
1 had become cancerous. Adair, in discussing Mathews’ paper, stated 
that carcinoma occurred after operation in blue-domed cysts in less 
than 2 per cent of cases. These statistics indicate that danger of ear- 
cinomatous development in cystic disease is much less than microscopic 
studies of tissue removed would indicate. 

There is rather general agreement that carcinoma does not commonly 
arise in the thin epithelium of large blue-domed cysts. These are the 
eysts which can be palpated and are commonly excised. Small cysts 
with proliferating epithelium may not be palpable and are, therefore, 
not so often excised by the surgeon. Most authorities agree that this type 
is much more dangerous, especially before the menopause. Because of 
the microscopic changes frequently seen, showing all stages of prolifera- 
tion of epithelium from benign cyst to comedo carcinoma with invasion 
of the stroma, and because of the frequent finding of unsuspected adeno- 
eystie disease in other parts of breasts removed for carcinoma, I believe 
this lesion causes carcinoma much more frequently than is usually 
thought. 

ENDOCRINE CONTROL OF THE BREAST 


Many conflicting reports have been made upon endocrine causes of 
mammary disease and upon treatment by hormone therapy. Cutler 


4 
= 
© 
“> 
hy 


RECENT ADVANCES IN SURGERY 669 


(1931) believed that ‘‘painful breasts’’ were due to overstimulation 
by the corpus luteum hormone. He reported relief in 80 per cent of his 
eases by oral administration of ovarian residue. Estrin is commonly 
given for cystic disease. Whitehouse (1934) stated that the logical 
treatment should be inhibition of the hypophysis. On the other hand, 
administration of gonadotropie substance is frequently advised. 

Some clinical facts contrasting fibroadenoma and eystie disease of the 
breast give valuable clues in regard to etiology. Fibroadenoma occurs 
most commonly in women between 20 and 30 years of age, not before 
puberty or after the menopause, and enlarges rapidly during pregnancy. 
Cystic disease arises later, usually between 35 and 50 years of age, 
oceurs occasionally during the first few years after the menopause, and 
disappears during pregnancy. 

A brief review of the endocrine control of the breast may be of interest. 
The main organs controlling the breast are the ovaries and the anterior 
lobe of the pituitary. The estrogenic hormone stimulates growth of the 
lactiferous ducts and of the nipples, sensitizes the duct endings for the 
action of progestin, and inhibits the anterior pituitary. Estrin is 
secreted by the granulosa cells of the Graafian follicle, by the corpus 
luteum, and by the placenta. It increases during the intermenstrual 
cycle, reaching its peak just before the menstrual period, when it sud- 
denly decreases. During pregnaney its concentration in the blood 
inereases until the expulsion of the placenta, when it disappears. 

Progestin, secreted by the corpus luteum, stimulates the development 
of the acini of the breast. During corpus luteum development in the 
latter part of the intermenstrual cycle, this hormone is increased in the 
blood. Corpus luteum continues to form progestin during the first 
half of pregnaney. There is, unfortunately, no good quantitative test 
for progestin. 

The anterior pituitary is necessary for development of the breast. 
The sex hormones are thought to act through the anterior pituitary to 
produce breast growth. The breasts atrophy in hypophysectomized ani- 
mals, even in those given large doses of sex hormones. The ovarian hor- 
mones inhibit the anterior pituitary. As ovarian function decreases 
near the time of the menopause, this inhibition is lessened, resulting in 
excess amounts of gonadotropic hormones. It is at this period of life 
that chronie cystic mastitis is most likely to oceur. 

In this age group the ovarian action decreases, and clinical improve- 
ment or cures may result by treatment with estrogenic substances. 
Most of these breasts show epithelial hyperplasia indicating marked 
stimulation of the epithelium. It is unphysiologie to expect lack of 
hormone to cause stimulation. Some hormone must be stimulating these 
terminal ducts. The gonadotrophie hormones are in abundance at the 
age this disease is common. It is known that the pituitary is necessary 
for breast growth. Is it therefore not logical that the gonadotropic 
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hormones of the pituitary, with lessened inhibition from the ovaries, 
cause this stimulation? I wish to propose the above as a theory of the 
etiology of cystic disease of the breast. I realize this is unproved, but 
it seems to be logical. Bloodgood stated that cystic disease of the breast 
does not occur in obese women, a fact which also fits this theory. In 
aged women well beyond the menopause, when the gonadotropie hor- 
mones are decreased, cystic disease does not oceur. 


TREATMENT 


The most common treatment of cystie disease of the breast is simple 
excision of a single cyst or resection of a small cystic area. This local 
resection for a diffuse lesion of one or both breasts seems rather illog- 
ical. Aspiration of a single blue-domed cyst has been recommended for 
treatment as well as for diagnosis. This procedure has the same objec- 
tion, because small cystic areas always exist in the remaining breast 
tissue. After local excision or aspiration, new cysts arise later in 15 
to 20 per cent of cases. Most of these arise in the same breast but may 
occur in either. As would be expected, more recurrences arise in the 
adenoeystie type than in a breast with large single cysts. The surgeon, 
knowing that cancer is a definite risk, constantly fears its development 
in the remaining breast tissue. 

Because of the frequent recurrences of cysts and the danger of cancer, 
Cheatle and others have advised bilateral simple mastectomy for the 
adenocystie type. This seems radical, as follow-up reports show that can- 
cer develops in only 2 per cent of cases not operated upon or treated with 
local excision. Most women would prefer two or three operations con- 
sisting of simple excision to losing one or both breasts. As the lesion 
is diffuse, removal of one breast is no assurance that carcinoma will not 
occur in the other breast. Bilateral simple mastectomy is certainly the 
best safeguard for the future but is rather radical. 

In spite of the above objections, simple excision usually is advised in 
the eystie type and a little more extensive local excision or even removal 
of one or both breasts in the adenocystie type. 

In the future we should strive to combat the cause. This means an 
attack upon the endocrine imbalance which probably causes the lesion. 
Many advise injections of estrin. If the theory I have presented is 
correct, roentgen-ray therapy to the pituitary should be used. Estrin 
would also be indicated, as it would help to correct the imbalance be- 
tween ovary and pituitary and also to inhibit the pituitary. 

Surgery should be reserved for biopsy to rule out carcinoma and for 
failure of endocrine therapy. 


CONCLUSIONS 


For practical purposes cystic disease of the breast may be considered 
to be of two types: the eystie type, with one or more fairly large cysts 
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of the blue-domed variety, lined by thin epithelium; and the adeno- 
eystie type, with many small cysts, lined by hyperplastic epithelium 
which gives the impression of marked activity. 


Carcinoma very rarely develops in the epithelium of a blue-domed 
eyst. On the other hand, there may be risk of carcinoma arising in the 
adenoeystie type. 


Endocrine imbalance is probably the cause. A theory is presented 
in which overactivity of the anterior pituitary, associated with deficient 
inhibition by the ovaries, is considered responsible for eystie disease 
of the breast. 
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Review of Recent Meetings 


THE TWENTY-FOURTH ANNUAL MEETING OF THE 
AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 


Houincer, M.D., Cuicaco, IL. 


HE TWENTY-FOURTH Annual Meeting of the American Broncho-Esopha- 
gological Association was held June 3, 1941, at the Mid-Day Club, Cleveland, 
Ohio, President Gabriel Tucker, Philadelphia, presiding. 


The President’s Address consisted of a discussion of Chemotherapy of the 
Lung Administered by the Endobronchial Route. Tucker discussed Kolmer’s 
work on bronchial disinfection by vaccines, bacteriophages, and antiviruses. He 
then presented experimental data regarding the endobronchial insufflation of the 
sulfanilamide group of drugs, stressing particularly the use of sulfanilamide and 
sulfadiazine. Dogs were used to determine the local reaction of the bronchial 
mucosa to these drugs as well as to determine the blood level of these drugs follow- 
ing intrabronchial insufflation. The dosage was 0.5 Gm. per kilogram body weight 
and this quantity was insufflated into the lung every second day. The left bronchus 
was inoculated in each case, the right bronchus serving as a control. After ten 
days the tracheobronchial tree and lungs were examined. No difference was noted 
in the mucous membranes of the two sides of the tracheobronchial tree in which this 
dosage was adhered to and no obstruction was found in any case. No local reae- 
tion was found histologically. The blood level showed a marked increase propor- 
tional in each case to the dose which had been administered. However, the rate of 
absorption from the lung was not considered important since the control of this 
level could be maintained successfully by administration through the intraoral route. 
In one instance a large dose of sulfadiazine, twice the normal dose, was administered 
intrabronchially, and while no actual bronchial obstruction was noted macroscopically, 
there was some evidence of atelectasis in the area beyond the point of insufflation. 
It was felt that this was entirely due to an error in the dosage administered. 
Sulfanilamide was more rapidly absorbed from the bronchus than was sulfadiazine, 
but this factor was felt to be an undesirable one since the attempt is made by 
this type of therapy to increase the concentration of the drug and maintain it at 
a high level in the bronchus itself. Tucker’s conclusions were that the sulfanilamide 
drugs were well tolerated by the lung and by the bronchi without irritation and 
that bronchial obstruction was not caused when a normal dosage was used. 


In the Presentation of Instruments, C. L. Jackson, Philadelphia, presented a 
new tracheotomy tube which had a simplified shield and gate to hold the inner 
tube in place. 


Carlos E. Pitkin, Cleveland: Repeated Severe Hemoptysis Necessitating Pul- 
monectomy.—Pitkin presented the case report of a patient 31 years of age who 
had had repeated massive hemoptyses. While the apparent source was the left 
bronchus, the actual site of the hemoptysis could at no time be determined bron- 
choseopically. Pneumothorax and other measures were unsuccessful in controlling 
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the hemorrhages. A pneumonectomy was performed and careful dissection of the 
lung failed to reveal the source of bleeding. The patient, however, has had no 
further hemoptysis. The vessels and bronchi were normal, but a slight fusiform 
dilatation was found in the left lower lobe. In the discussion of the paper, 
Porter Vinson, Richmond, Va., suggested that such hemorrhages, without x-ray 
or physical findings, were almost always due to slight fusiform bronchiectasis. He 
suggested the insufflation of sulfanilamide to control bleeding during the hemoptysis, 
and the use of an aspirating tube to remove granulation tissue which may be a 
source of the hemorrhage. Richard Overholt, Boston, felt that such massive 
hemorrhages could be due only to erosion of bronchial vessels or to a calcified 
gland, and could not originate in the peripheral vessels. Gabriel Tucker, Phila- 
delphia, suggested the use of tannic acid and gallie acid in controlling this type 
of hemorrhage, applied to the mucous membranes directly. 


Albert H. Andrews, Jr., Chicago: The Functional Examination of Respira- 
tion in Obstructive Diseases.—A clinical method of examination was described 
which records the movements of air in and out of the chest. The apparatus con- 
sisted of a Benedict-Roth metabolism apparatus modified essentially by the addi- 
tion of a high speed recording drum for demonstrating the qualitative charac- 
teristics of respiration. 

Respiratory obstruction in the larynx and trachea showed a symmetrical slowing 
of inspiration and expiration at the extremes of the vital capacity tests. Bron- 
chial asthma was characterized by a curved expiratory tracing and obstructive 
emphysema by a moderately slowed velocity and trapping of air on successive 
maximum expiratory movements. 

The examination was of therapeutic usefulness inasmuch as short periods of 
therapeutic trial could be made under controlled and measured conditions, thereby 
permitting the selection of therapeutic procedures which had been demonstrated to 
be effective. The effects of oxygen, helium, positive pressure, and epinephrin by 
inhalation, were presented. The course of the disease could be followed and the 
continued effectiveness of the therapeutic procedure could be demonstrated. The 
examination was of value in the study of obstructive diseases because it made pos- 
sible the mathematic expression and recording of the characteristics of respira- 
tion. The correlation between the results of the functional respiratory examination 
and the bronchoscopic findings was considered by Andrews as of value in clarify- 
ing the knowledge of the nature of the obstructive diseases. 

An outline of the diagnosis of bronchial asthma was. presented which endeavored 
to cover the various related factors and to show the role of the functional examina- 
tion of respiration. 


Arthur E. Hammond, Detroit: Perforation of the Trachea by a Mediastinal 
Tumor (Hodgkin’s Disease).—Hammond presented a report of a 15-year-old boy 
who had had clinical and roentgenologic findings of a mediastinal tumor which was 
producing compression stenosis of the trachea. Intrabronchial invasion was found 
on bronchoscopic examination and the material removed for histologic examination 
established the diagnosis of Hodgkin’s disease invading the trachea and right 
bronchus. The value of the laminographic study of the trachea was beautifully 
illustrated by roentgen films which demonstrated the obstruction. In the discus- 
sion William Hudson, Detroit, reported three cases of tracheal obstruction pro- 
duced by aortic aneurysms and one case of a thyroid adenoma which had produced 
intratracheal invasion. Louis Clerf, Philadelphia, discussed a similar case of 
tracheal obstruction and stressed the importance of an esophageal study in such 
cases to determine the relative fixation of an obstructing mass during swallowing. 
The case reported by Clerf proved to be a retrosternal thyroid, not palpably at- 
tached to a small adenoma in the neck. 
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Maurice Bonnier, Montreal, Quebec: Some Interesting Endoscopic Foreign 
Body Cases.—Bonnier reported three unusual foreign bodies in the air and food 
passages which were removed endoscopically. The first was a corset bone 81% inches 
in length which was lodged in the distal esophagus and stomach; the second, a 
tubular portion of a No. 5 tracheotomy tube in the right main bronchus; and the 
third an open safety pin present in the right lower lobe bronchus for ten years, 
unsuspected until hemoptysis led to a roentgen examination. 


Burt R. Shurly, Detroit: A Foreign Body Retained Thirteen Years in the 
Bronchus.—Shurly reviewed the antituberculosis survey which had been carried on 
by the Detroit public schools for the past number of years. Originally this con- 
sisted of tuberculin tests of all school children followed by roentgen examinations 
of the chest in tuberculin-positive cases. Now by the use of 35 mm. film all chil- 
dren are x-rayed, and the tuberculin tests have been discontinued. Thus pulmonary 
lesions other than those of tuberculosis are discovered. In one instance, a 17-year-old 
boy was found to have a foreign body, a screw, in the right lower lobe bronchus. 
The history was elicited from his surprised mother that he had ‘‘swallowed a nail 
at the age of four.’’ She insisted there had been no symptoms at that time nor 
since that time and ignored the accident. The suggested endoscopic removal was 
ignored by the patient and his family. 


G. W. Grier, Pittsburgh: Mediastinal Enlargement in Acute Laryngotracheo- 
bronchitis.—Grier discussed the x-ray findings in 59 of a series of 129 cases 
of laryngotracheobronchitis that had had x-ray examinations of the chest; 34 of 
these showed a widening of the superior mediastinal shadow in the x-ray film which 
was apparently due to an enlargement of the paratracheal lymph glands, asso- 
ciated with some inflammatory swelling of the surrounding tissues. These shadows 
were characterized by a definite widening of the upper mediastinum with a bilateral, 
concave outer margin. In a few cases which had been followed the enlargement 
disappeared spontaneously and in one case films made prior to the onset of the 
acute laryngotracheobronchitis were negative. The condition was also observed 
in bronchopneumonia. It was differentiated from the x-ray appearance of an 
enlarged thymus or other mediastinal tumors by the fact that such tumors present 
a convex border of the mediastinal shadows. Occasional cases of congenital heart 
disease show a widening of the mediastinal shadow, but these may be differentiated 
readily by the configuration of the heart. 


Julian Johnson, Philadelphia: Surgical Treatment of Carcinoma of the Esoph- 
agus.—Johnson reported a case of a 57-year-old man who consulted his physician 
four weeks after noting some difficulty in swallowing. A carcinoma of the mid- 
esophagus was found on x-ray examination and on esophagoscopy. Following a 
preliminary gastrostomy, a total excision of the thoracic esophagus was done. 
There was no evidence of metastases. At the present time the patient is back at 
work, six months following the operation, using an artificial esophagus in order 
that he may eat by mouth. He is able to eat a normal diet. The artificial 
esophagus consists of a rubber tube attached to the superior esophageal stump, 
leading externally to the gastrostomy opening. An ingenious part of this artificial 
esophagus consists of a rubber balloon midway along its course to permit the normal, 
rather rapid swallowing of food. A small gas outlet relieves overdistention of this 
bag satisfactorily. Johnson stressed the fact that in this case the patient consulted 
his physician four weeks following the first symptoms and the esophagotomy was 
completed seven weeks following the first symptom. The paper was discussed by 
Henry B. Orton, Newark, N. J., who pointed out that such early operations 
could be made only if roentgenologists realized the importance of beginning the 
study of the gastrointestinal tract at the mouth rather than at the stomach. 
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William Hudson, Detroit, Richard Overholt, Boston, and Waitman Zinn, Balti- 
more, presented cases of surgical removal of the esophagus, stressing, with Johnson, 


the feasibility of this procedure. 


Herman J. Moersch, Rochester, Minn.: Further Observations on the Treat- 
ment of Esophageal Varices by Injection of a Sclerosing Solution.—Moersch dis- 
cussed the etiology and suggested therapy of esophageal varices, pointing out that 
none of the methods of therapy has proved entirely satisfactory. He had at- 
tempted unsuccessfully to produce varices in animals in order to evaluate experi- 
mentally various methods of therapy. Using an esophagoscope with both proximal 
and distal illumination, Moersch began the injection of varices using sodium mor- 
rhuate solution 2.5 per cent, injected into the varix by a long, specially constructed 
needle. At the present time he uses a 5 per cent solution, obtaining a better and 
more rapid sclerosis. The technique of the injection consists of esophagoscopic 
exposure of the varicose vein, followed by the application of pressure to the proxi- 
mal end of the vein with the lip of the esophagoscope. The needle is then inserted 
into the vein, the needle having been previously filled with a solution of sodium 
citrate. Certainty that the needle is in the vein is obtained by withdrawal of 
blood into the syringe. If the patient complains of pain during the procedure, the 
injection is discontinued at once. Approximately 5 to 7 c.c. are injected twice per 
week. Eight injections are made, followed by a rest period of about three months. 
A review of the results obtained by Moersch in the treatment of eleven patients 
with varices of the esophagus was presented. Six patients had had previous splenec- 
tomies with massive hemorrhages. Three to fourteen injections were given these 
patients and the number of hemorrhages was markedly reduced. The number and 
severity of the hemorrhages were reduced in all cases and the general health of the 
patients as a group was considerably improved. However, Moersch felt sufficient 
time had not elapsed to draw definite conclusions as to the efficacy of the procedure. 
The paper was discussed by C. L. Jackson, Philadelphia, who presented two addi- 
tional cases similarly injected, one an 8-yvear-old girl with Banti’s disease who 
had had a splenectomy. Three injections had been made. The second, an adult, 
had varices which extended the entire length of the esophagus. He had also had 
a splenectomy. Edward Benedict, Boston, likewise presented one case in which 
twelve injections had already been made. 


Hugh G. Beatty and Dwight Palmer (by invitation), Columbus, Ohio: Esophag- 
eal Neuroses.—Beatty and Palmer gave a brief presentation of a class of 
patients exhibiting functional difficulties in swallowing certain types of food or 
medication. They pointed out that these patients are quite numerous and that 
they are not all of a typical neurotic type. They usually do not have a history 
of trauma nor do they have a structural change in the esophagus. This particular 
syndrome is unassociated with spasm of the upper or lower ends of the esophagus. 
They stressed the importance of the direct esophagoscopic examination of these 
patients, both for diagnosis and therapy, and suggested a very limited use of 
anesthesia for the procedure. Psychotherapy alone was felt to be insufficient for 
the treatment of these cases, and training in the swallowing act was considered 
essential. Porter Vinson, Richmond, Va., pointed out the systemic effects of a 
very improper diet which occur occasionally in hysterical individuals who have 
difficulty in swallowing, since they do not or cannot eat meat and other essential 
foods for a balanced diet. 


Edward Benedict, Boston: Carcinoma of the Esophagus With Special Refer- 


ence to Treatment by Radical Surgery, X-ray, and Bouginage.—Benedict dis- 
cussed the various forms of radical surgery and the palliative treatments which were 
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used in 55 cases of carcinoma of the esophagus. In 10 of the cases the esophagus 
was removed, 3 were explored and found to be inoperable, and 1 died of a post- 
operative complication. A gastrostomy was performed in 7 cases, 8 were untreated, 
26 were treated by deep x-ray therapy, some with and some without bouginage. 
Of the surgical cases, 2 of the carcinomas were in the cervical esophagus; on ex- 
ploration both were found to be inoperable. Of 5 patients operated upon in whom 
the lesion was in the thoracic esophagus, 1 is living and well after two years, having 
had a Grade 2 carcinoma. A second patient of approximately the same duration 
with Grade 3 carcinoma has a recurrence at the present time. Three other patients 
in whom the thoracic esophagus was removed are living and well, but the duration 
of time following surgery is insufficient to consider them surgical cures. Benedict 
stressed the use of the peritoneoscope to rule out liver metastases prior to surgical 
exploration of the thorax. In carcinomas of the lower esophagus, the transthoracic 
approach was used, the lower esophagus and upper portion of the stomach being 
removed. Of 5 of these transthoracic esophagogastrectomies, 1 is living after one 
and one-half years without recurrence, having had a Grade 2 carcinoma. <A second 
is living and well, after about the same duration, having had a Grade 3 carcinoma. 
In the other 3 of these patients the carcinomas were found to arise in the upper por- 
tion of the stomach and extend into the submucosa of the esophagus; esophagoscopic 
biopsies were negative in these cases. One of these 3 patients died postoperatively ; 
the other 2 are living and well although only a short period of time has elapsed since 
surgery. In the cases of palliative treatment, Benedict considered x-ray therapy and 
bouginage through the esophagoscope to be the method of choice. Of the 14 patients 
treated in this manner, 10 tolerated treatment well and 4 did not. There were no 
perforations or other accidents in this series. Benedict stated that he avoided gas- 
trostomy in these cases to as great an extent as possible. 


Paul Holinger, Chicago, advocated early gastrostomy both for increasing the 
patient’s general well-being by increasing his food intake and for aiding in 
certain therapeutic procedures. Porter Vinson, Richmond, Va., stated that effec- 
tive dilatation depends on the size of the sound and felt that dilatation through 
the esophagoscope was insufficient to give these patients relief. He stated 
that the use of pneumatic bags is more satisfactory for these patients but 
that if the recurrent laryngeal nerve is involved little benefit is derived 
from dilatation. Gabriel Tucker, Philadelphia, pointed out the fact that car- 
cinoma of the upper third of the esophagus responds well to irradiation, giving 
the patient one and one-half to three years of life with a normal swallowing function. 
He disagreed with Benedict, stating that an early gastrostomy and less actual trauma 
to the tumor itself by dilatation is a preferable procedure. A. Ayala, Mexico 
City, Mexico, discussed the advantage of an early gastrostomy in esophageal car- 
cinoma. He referred to several cases of surgical removal of the esophagus which 
he had performed successfully. Herman Moersch, Rochester, Minn., pointed out 
that in a large series of cases of carcinoma of the esophagus the life expectancy was 
the same with either dilatation or gastrostomy. He presented 1 case of a patient 
with an inoperable carcinoma of the esophagus in whom palliative diathermy had 
been used. The patient is still living six years following this procedure, but a 
recurrence has recently been diagnosed. Louis Clerf, Philadelphia, pointed out 
that since the results of irradiation change so constantly from year to year and are 
showing steady improvement, these may be relied upon more in the future. 
Richard Overholt, Boston, presented 5 cases of esophagectomy with postoperative 
deaths in the first 2 and a fatal recurrence of the carcinoma in the third and fourth 
eases after one year; the last patient is living and well, six months following the 
esophagectomy. William Hudson, Detroit, presented 1 case of a carcinoma of the 
esophagus in which a uretheral resectoscope had been used to remove portions of the 
tumor with satisfactory palliative results, 
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Chevalier L. Jackson and Frank W. Konzelmann (by invitation), Philadelphia: 
So-Called Adenoma of the Bronchus.—Jackson and Konzelmann presented the 
endoscopic findings and histology of this important group of bronchial tumors which 
is coming to be widely recognized as a clinical and pathologic entity. These tumors 
have some of the pathologic characteristics of low-grade carcinomas and may occa- 
sionally undergo malignant change. However, because of their cellular structure and 
their apparent incapacity to infiltrate or metastasize, they indicate a relatively benign 
character. They feel that many of the ‘‘inflammatory tumors,’’ polyps, hemangiomas, 
fibromas, ete., in the literature could be classed with the ‘‘adenomas’’ pathologically 
and clinically. Of special interest in this report is the fact that it gives the present 
status of a series of 12 cases of bronchial tumor thought to be of this type reported 
by Jackson and Konzelmann five years ago. Three of the 12 have now been recog- 
nized as low-grade adenocarcinomas, with histologic characteristics which in retrospect 
distinguish them from the other 9. In discussing the therapy, they stated that 
bronchoscopic treatment is effectual in most cases of benign adenoma and other 
benign bronchial tumors, but often a number of treatments are required and in some 
cases it seems impossible to obtain a complete and permanent cure such as will make 
subsequent treatment unnecessary. In view of the definitely benign character of these 
tumors, and the excellent results obtained by conservative treatment, it would seem 
that it should be given a trial in every case, but surgical treatment of more radical 
character may be justifiable in some of the cases. 


Alfred Goldman, San Francisco, presented a series of 19 similar cases of which 
5 became malignant. He felt that bronchoscopic therapy was indicated for drainage 
only in these cases, and that if not soon successful, lobectomy was indicated. 
Edward Benedict, Boston, stated that in a series of 27 cases no cures had re- 
sulted from bronchoscopic removal alone. Six were symptom-free following removal 
of the tumor, but the tumor had recurred in each case. One patient who refused 
treatment remained symptom-free. Eleven of the cases developed an empyema. 
Eight had sufficient lung damage to require lobectomy, and 5 sufficient to require 
pneumonectomy. Three of the patients died of the tumor because of lung gangrene 
or hemorrhage. Louis Clerf, Philadelphia, mentioned the fact that not all of 
these tumors grow with the same rapidity. One of his patients whose original biopsy 
showed an endobronchial tumor with acini typical of an adenoma died three years 
later and the tumor was definitely a squamous-cell carcinoma. 


Paul Holinger, Chicago, and Ralph Rigby, Council, Idaho (by invitation): 
Bronchogenic Carcinoma Without Bronchial Obstruction.—Holinger and Rigby 
presented 3 cases of bronchogenic carcinoma that were characterized clinically simply 
by a nonproductive cough and x-ray evidence of an extensive bilateral infiltrative 
process unassociated with bronchial obstruction or bronchial erosion. The roentgen 
findings in 2 of the cases were characteristic of those of fungus disease of the 
lungs. Post-mortem examination in each case revealed small primary lesions whose 
actual site was difficult to establish, with extensive metastatic spread of the car- 
cinoma cells throughout both lungs. The invasion was by way of the peribronchial 
and perivascular lymphatics in each case without erosion of the walls. In none of 
the cases were the distant metastases significant. 


The paper was discussed by Richard Overholt, Boston, who presented the prob- 
lem of diagnosis of bronchogenic carcinoma when bronchoscopic evidence of neo- 
plastic disease is absent. He stressed the value of exploratory thoracotomy in 
questionable cases and gave statistical evidence to support the value of such a pro- 
cedure. The percentage of cases of bronchogenic carcinoma salvaged in his series 
was highest in those cases in which the diagnosis could not be made by simple 
bronchoscopic removal of tissue for biopsy. 
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REPORT OF THE MEETING OF THE AMERICAN ASSOCIATION 
FOR THORACIC SURGERY, JUNE 9-11, 1941, 
TORONTO, ONTARIO 


JOHN R. Parne, M.D., Minneaponis, MINN. 
(From the Department of Surgery, University of Minnesota Medical School) 


6 ae 200 members and guests registered for the meeting at which thirty-one 
papers were read. 

The first morning session was concerned with treatment of pulmonary tuber- 
culosis by thoracoplasty. Oscar Auerbach, Staten Island, N. Y., discussed the 
anatomic changes in the lungs following thoracoplasty. Of 134 cases studied at 
autopsy, cavity closure had occurred in 17 cases. Bronchi showed tuberculous 
changes only in the bronchocavitary region; emphysema was found consistently in 
the contralateral lung. 


Ralph Adams and Paul DuFault, Boston, reported the results of surgical ther- 
apy for pulmonary tuberculosis at one sanitarium over a thirteen-year period. Two 
hundred forty-one patients were treated by thoracoplasty and 19 by extrapleural 
pneumothorax. The rate of conversion was 81 per cent. The all-inclusive death 
rate was 16 per cent. 


George F. Skinner, St. Johns, New Brunswick, presented results in two series 
of patients with pulmonary tuberculosis treated with thoracoplasty. One series was 
operated upon more than ten years ago, the other more than five years ago but less 
than ten years ago. The later series showed a lower mortality (6.35 per cent) 
despite the more frequent performance of apicolysis. The results in this series were 
also better, 65 per cent ‘‘ good results’’ as opposed to 50 per cent. 


Richard H. Dieffenbach and Anthony D. Crecca, Newark, N. J., analyzed the 
results in 100 consecutive cases of thoracoplasty on which 221 operative procedures 
were performed without a death. Seventy-one cases were rendered sputum negative. 
Pentothal and a combination of oxygen and nitrous oxide were satisfactory anes- 
thetics. A vegetable oil tried in a few cases of extrapleural pneumolysis was re- 
ported to be satisfactory. 


George G. Finney, Baltimore, analyzed 104 cases of thoracoplasty for pul- 
monary tuberculosis. The value of routine blood transfusion during the opera- 
tion and the use of an axillary pillow to decrease the effort of breathing were 
stressed. Sixty-two and five-tenths per cent of the patients were classified as 
arrested or apparently arrested after operation. There were 6 operative deaths 
and 13 nonoperative deaths. There were 25 wound infections. 


H. Meltzer, Ninette, Manitoba, reported the results of thoracoplasty in 180 
cases of pulmonary tuberculosis. It was shown that the results in well-selected 
patients over 40 years of age were as satisfactory as those in the younger age 
groups. Seventy-nine per cent of the patients became sputum negative after the 
operation. 


A. M. Vineberg, D. Ackman, and M. Aronovitch, Montreal, Quebec, discussed 
the results of unilateral thoracoplasty in the presence of bilateral pulmonary tuber- 
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culosis. In a series of 50 cases, the results were best in those in which the disease 
in the contralateral lung showed evidence of active retrogression. 


A. H. Aufses, New York City, reported the results in 90 consecutive thora- 
coplasties for pulmonary tuberculosis. Seventy per cent of the patients had their 
disease arrested, 19 per cent did not. Six and five-tenths per cent of the patients 
died shortly after operation; 4.5 per cent of the patients died from causes unas- 
sociated with the immediate effects of the operation. 


C. P. Bailey, Philadelphia, presented a preliminary report on 19 patients with 
extraperiosteal pneumonolysis for pulmonary tuberculosis. The space created is 
maintained by refills of air. Up to ten ribs may be stripped at one time. The 
denuded ribs are left in place and paradoxical breathing does not occur. 


The preceding papers were discussed together. J. Alexander, Ann Arbor, 
Mich., felt that it was difficult to evaluate the factors making for good results 
in thoracoplasty. The value of routinely doing an apicolysis was thought to 
be very doubtful, and that it probably should be performed only in a minority 
of cases. He recommended that only two ribs be removed at one time to 
achieve the lowest possible mortality. H. Lilienthal, New York City, stated 
that the cough reflex should not be abolished either during or after thora- 
coplasty. F. 8S. Johns, Richmond, Va., felt that the anesthetist was much more 
important than the anesthesia in the results obtained after thoracoplasty. H. R. 
Decker, Pittsburgh, Pa., pointed out that the serious wound infections came from 
the pleura and were putrid in character. He felt that the blocking of the afferent 
nerve impulses by novocain was the most important factor in reducing the shock 
associated with thoracoplasty. R. H. Overholt, Brookline, Mass., stated that he 
had followed 107 patients who had undergone thoracoplasty over five years ago, 
and found 95 per cent of them to be alive. L. R. Davidson, New York City, 
advised that thoracoplasty not be done unless the disease in the contralateral 
lung is under control. He felt that empyemas in which a mixed infection was 
present should be treated by drainage and unroofing. Thoracoplasty was not 
advisable for these cases. The Semb apicolysis was dangerous if employed 
routinely. A. D,. Crecca, Newark, N. J., pointed out that Bailey’s operation 
would avoid scoliosis in children and that it might also be valuable in patients 
with acute pulmonary processes. R. H. Meade, Jr., Philadelphia, reported 6 
cases operated upon by a modification of Bailey’s operation. 


The first afternoon session was opened by M. Pinner, G, Leiner, and W. A. 
Zavod, New York City, who reported their studies of the functional capacity 
of re-expanded lungs following pneumothorax and of lungs following thoracoplasty 
as determined by bronchospirography. One hundred seventy tests were performed 
on 130 patients. It was conclusively demonstrated that roentgenography is not 
able to differentiate those patients who have considerable disturbance of their respira- 
tory physiology due to pleural pathology. 


W. Whitehead, Detroit, described a new technique for the study of respira- 
tory physiology by bronchospirometry. An open circuit with air and low oxygen 
mixtures was employed. This method gives more complete information. Lungs 
can be put under stress at will by having one respire low oxygen mixtures and the 
other, air or high oxygen mixtures. 


G. W. Wright and W. Woodruff, Saranac Lake, N. Y., discussed the results of 
their studies in bronchospirometry. Their chief concern was determining the results 
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obtained when one lung was made to respire pure nitrogen. In their opinion, fluoros- 
copy combined with roentgenography gives a fairly accurate estimation of the 
functional capacity of the lungs. 


J. M. Chamberlain, Oneonta, N. Y., reviewed 100 consecutive cases of endo- 
bronchial tuberculosis. Pneumothorax appeared to be a dangerous procedure in 
this condition since one-third of the patients so treated died. Thoracoplasty was 
the best available method of treatment. In selected cases pneumonectomy or cavity 
drainage might be employed. 


W. M. Tuttle, Detroit, outlined his experience with tuberculous stenosis of 
the major bronchi in 105 patients. In 30 cases, thoracoplasty was performed with- 
out a death. When a stenosis of a major bronchus occluded one-half the lumen, 
a thoracoplasty was indicated. Stenoses of small bronchi might be treated with 
pneumothorax. Results of local treatment with silver nitrate were disappointing. 


The second morning session was opened by J. Alexander, Ann Arbor, Mich., who 
presented a paper on the effect of thoracoplasty upon pulmonary tuberculosis com- 
plicated by stenotic tuberculous bronchitis. His experience over a period of seven 
years led him to the conclusion that thoracoplasty in selected cases was a safe 
and worth-while procedure. Thoracoplasty was indicated if the patient could ex- 
pectorate, but if expectoration was impossible, pneumonectomy was indicated if 
there were signs of toxemia. 


In discussing the three papers on bronchial stenosis, E, J. O’Brien, Detroit, 
said that every patient should probably be bronchoscoped before attempting 
pneumothorax as well as before thoracoplasty. Cavernostomy was suggested as 
a possible substitute for pneumonectomy in selected cases with stenosis. J. D. 
Steele, Milwaukee, Wis., pointed out that all stenoses were not permanent and 
advised caution in subjecting such patients to major surgical procedures, E, F. 
Butler, Ithaca, N. Y., discussed the indications for performing a pneumonectomy 
for pulmonary tuberculosis. In his opinion, thoracoplasty should always precede 
pneumonectomy in order to prevent an overdilatation of the remaining lung. Pneu- 
monectomy could be done provided all the active tuberculous infection would be 
removed; if the pleura was not involved; if the bronchi was normal at the point 
of transection and if the opposite lung was able to carry on the entire respiratory 
function. F. 8. Dolley, Los Angeles, felt that thoracoplasty should always precede 
pneumonectomy for tuberculosis since it might improve the patient’s condition 
to such an extent that pneumonectomy would not be necessary. In any event, the 
pleural space would be much smaller if a tuberculous empyema developed after 
excision of the lung. He recommended that in cases with stenosis if the sputum 
became negative but bronchiectasis remained, the involved pulmonary tissue should 
be excised. 


L. R. Davidson, New York City, reported on some investigative procedures 
regarding the closure of refractory and residual cavities. The residual post-thora- 
coplasty cavity was treated by a two-stage operation including pneumonostomy and 
the use of a pedicle muscle flap. The large medially located primary cavity was 
treated by thoracoplasty, the Monaldi procedure, or a combination of these two 
procedures. The large peripheral cavity was treated by the Monaldi technique 
followed by cauterization of the bronchus. If large cavities are associated with 
bronchiectasis, pneumectomy or lobectomy must be considered. 


W. L. Rogers, S. J. Shipman, and A. C. Daniels, San Francisco, described 
their method of dealing with residual cavities after thoracoplasty. The type of 
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cavity ,was first studied by measuring the intracavitary pressure. In suitable cases, 
the cavity was opened and a skin flap employed to obliterate it. 


The second morning session was opened by A. Ochsner and M. E. DeBakey, 
New Orleans, who discussed the surgical significance of metastasis in primary car- 
cinoma of the lung. Two cases with metastases in the axillary lymph nodes were 
reported. It was felt that these metastases occurred through lymphatics running 
across the pleural space in adhesions. The possibility of metastases in the lymph 
nodes of the opposite side of the mediastinum was also pointed out. 


H. Neuhof, C. B. Rabin, and I. A. Sarot, New York City, discussed a topo- 
graphic classification of cancer of the lung with special reference to the surgical 
implications of the circumscribed variety. These authors felt that tumors which 
by roentgen examination appeared to be circumscribed were much more apt to be 
operable for lymph node involvement was much less frequent in this type of tumor. 


A. W. Harrington, Rochester, Minn., related his experience in the performance 
of pneumonectomy for carcinoma of the lung. All of his cases are drained in 
the fourth intercostal space in the midaxillary line. The surgical mortality was 


331%4 per cent. The mortality of exploration was 15 per cent. 


N. S. Shenstone, Toronto, Ontario, presented the results of total pneumonec- 
tomy for carcinoma, bronchial adenoma, and inflammatory conditions of the lung 
performed at the Toronto General Hospital during the past four years. In addition, 
a description of the method used in dealing with the hilar structures was given. 

The four preceding papers were discussed as a unit. 


E. A. Graham, St. Louis, reported a 25 per cent operative mortality in a series 
of 20 total pneumonectomies for carcinoma of the lung performed since Jan. 1, 
1940. He felt that a diagnosis could be made in 75 per cent of the cases when 
the carcinoma was still operable. As he saw it, the chief problem at the present 
time was in educating the public to consult physicians early. The contraindications 
to total pneumonectomy were as follows: (1) presence of distant metastases; (2) the 
presence of pleural fluid; (3) involvement of the brachial plexus, the phrenic nerve, 
or the recurrent laryngeal nerve; (4) fixation of the hilus as determined by bronchos- 
copy. W. F. Rienhoff, Jr., Baltimore, reported a 25 per cent operative mortality 
in a series of 55 patients upon whom total pneumonectomy was performed for 
carcinoma of the lungs. Twenty-five per cent of these patients had had the bronchus 
open up after pneumonectomy. This experience occasioned an experimental study 
on dogs to determine how a bronchus closed with sutures healed. In 50 dogs, the 
cut end of the bronchus was covered over with a flap of pleura and none reopened. 
R. H. Overholt, Brookline, Mass., stated that his operative mortality for total pneu- 
monectomy for carcinoma of the lung was now 25 per cent. E. D. Churchill, Bos- 
ton, stated that in his opinion a histologic classification of lung carcinomas would 
be much more valuable than a topographical classification. 


This session was completed by a paper read by C. W. Lester, A. Cournand, 
and R. L. Riley, New York City, concerning the effect of pneumonectomy in 
children on pulmonary function. Four children under 14 years of age were studied 
for from one and one-half to three and one-half years after pneumonectomy. The 
single remaining lung showed no evidence of emphysema. The lung volume and 
maximum breathing capacity, however, were above normal for one lung. Gas ex- 
change was efficiently managed. 


} 
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The second afternoon session was started with the presidential address by 
F. B. Gurd, Montreal, Quebec. The president outlined a method of treating 
pulmonary abscesses with a salve composed of bismuth, iodoform, and petrolatum 
applied locally and with packing after the abscess has first been opened by opera- 
tion. A technique by which muscle flaps could be used to fill an abscess cavity 
was also delineated. 


R. R. Shaw, Dallas, Tex., presented an excellent paper on the treatment of 
pulmonary abscess. Early surgical drainage was advocated. Figures were pre- 
sented which showed definitely that surgery could accomplish more cures with a 
lower mortality than conservative treatment. Twenty patients with single pulmonary 
abscesses treated surgically had a mortality of 5 per cent. Thirteen patients with 
multiple abscesses had a 30 per cent mortality. Eight patients treated within 
six weeks after abscess developed had no mortality. Nine patients treated between 
six weeks and six months after abscess developed had an 11 per cent mortality. Six- 
teen patients treated six months or longer after abscess developed had a 25 per 
cent mortality. 


In the discussion of Shaw’s paper, H. Neuhof, New York City, reported 127 
cases of acute lung abscess treated surgically with only 4 deaths. The injection 
of methylene blue and lipiodol in the intercostal space combined with roentgen 
examinations was recommended as of great aid in locating the optimum point for 
drainage. 


A. O. Singleton, Galveston, Tex., presented a study of 200 consecutive cases 
of thoracic empyema. Six of 170 cases of empyema treated primarily at the au- 
thor’s clinic resulted in chronic empyema. Twenty-eight chronic empyemas were 
treated. Twenty-three were cured; 5 died. 


In the discussion of Singleton’s paper, F. B. Gurd, Montreal, Quebec, pointed 
out that the widespread use of the sulfonamides in the treatment of punemonia 
was now a factor in delaying drainage of empyemas since these drugs frequently 
cause an acute empyema to be asymptomatic. 


A. L. Lockwood, Toronto, Ontario, discussed surgery of the chest in war. 
The need of chest and abdominal armor for soldiers in the present war was empha- 
sized. 


At the annual dinner at the Royal York Hotel, some 200 members and guests 
of the Association enjoyed a very British and very delicious banquet. Toasts 
were drunk to the King and to the President. Wing Commander G, E. Hall, 
R.C.A.F., at the conclusion of the banquet, related some of the many new problems 
now being faced by physicians in the Royal Canadian Air Force. 


The last morning session was opened by A. L. Brown and W. Brock, San Fran- 
cisco, who described a method of treatment of large pulmonary air cysts (balloon 
cysts) by an endocutaneous flap. In brief, the method recommended was drain- 
age for several months by means of an Eloesser type of skin flap. Roentgenograms 
of several successfully treated cases were shown. 


In the discussion of this paper, C. Haight, Ann Arbor, Mich., pointed out 
that a large number of these balloon-type cysts were associated with an 
anomalous artery coming from or through the diaphragm and entering the lower 
lobe of the lung. R. Douglass, Ithaca, N. Y., and E. W. Davis, Washington, D. C., 
confirmed this statement of Haight’s. 
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H. B. Stephens, San Francisco, reviewed 19 cases of patients with cancer of 
the thoracic esophagus and the upper end of the stomach who were subjected to 
surgical exploration. Of these patients, all operated upon since 1937, 4 are still 
alive. In only 1 of the 4 surviving is life expectancy good. It was recommended 
that if necessary for removal of a cancer of the esophagus, the aorta could be 
mobilized and retracted by the ligation of several pairs of intercostal arteries. 


D. B. Phemister, Chicago, described his experiences in the resection of the 
esophagus for carcinoma in 8 cases. He recommended that in such cases no pre- 
liminary gastrostomy be performed. That portion of the esophagus remaining at- 
tached to the stomach, if brought out to the skin, serves the purpose of the gas- 
trostomy much better. 


H. W. Wookey, Toronto, Ontario, discussed his technique for dealing with 
malignant lesions ot the cervical portion of the esophagus. In several instances, 
he has been able to remove the growth and reconstruct the esophagus with a skin 
flap from the neck. 


B. N. Carter, O. A. Abbott, and C. R. Hanlon, Cincinnati, Ohio, described the re- 
sults of their experimental study of tubes made from the greater curvature of the 
stomach. Two series of dogs were used. In one the tube was brought through the 
thoracic cavity. In the other, the tube was placed without the thorax beneath the 
skin. The latter procedure seemed the more satisfactory. 


During the discussion of the four preceding papers, E. D. Churchill, Boston, 
stated that patients, for whom resection of the esophagus was contemplated, should 
all be bronchoscoped first to determine whether or not the left main bronchus was 
uninvolved by the carcinoma. He favored the approach through the left side of 
the chest with mobilization of the arch of the aorta. Other discussers brought out 
the fact that skin tubes for reconstruction of a removed esophagus could be made 
to unite satisfactorily with the mucous membrane of the esophagus but not with 
that of the stomach. 


The first paper of the last session of the meeting was by J. Tannenberg and 
M. Pinner, New York City. On the basis of experimental and clinical observa- 
tions, these authors drew the conclusion that bronchiectasis was due to incomplete 
bronchial obstruction. As a corollary, therefore, atelectasis had little or no part in 
its etiology. 


F. Albritten, J. B. Flick, and J. H. Gibbon, Jr., Philadelphia, discussed the use 
of sulfanilamide in resection of the lung. The concentration of sulfanilamide in 
the pleural fluid was found to parallel closely that in the blood. When used by 
mouth or locally, sulfanilamide was found to delay the onset and decrease the 
severity of the infection following lobectomy or pneumonectomy. 


In the discussion of this paper, E. A. Graham, St. Louis, said that, in his ex- 
perience, the use of sulfanilamide had been ineffectual in influencing the onset 
or course of infection following lobectomy or pneumonectomy. R. H. Mead, 
Philadelphia, brought out the fact that some men had insufflated sulfanilamide into 
the bronchi prior to lobectomy or pneumonectomy. He also reported measurements 
of the amount of the drug present in the bronchial secretions of patients receiving 
sulfanilamide by mouth. These showed that only a small proportion of the drug 
was excreted in this manner. 


An experimental study of the effect on the cardiorespiratory function of blood 
transfusion following lobectomy in the cat was reported by J. H. Gibbon, Jr., 
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Philadelphia. It was shown that fairly large transfusions would produce pulmonary 
congestion and edema in eats after lobectomy, but that transfusions of equal size 
produced no ill effects in normal cats. This effect was thought to be due to the 
sudden decrease in the vascular bed of the pulmonary tissue. 


The Ross-Lambert Prize Essay was read by C. A. Moyer, Boston. The title 
of this paper was Major Changes in the Fundamental Relationships of the Respira- 
tory Drive Mechanisms During Evipal and Pentothal Anesthesia, With Special 
Consideration of Possible Applications to Transpleural Surgery. Convincing evi- 
dence was brought forward to show that the respiratory mechanism reacted in quite 
a different manner to various stimuli when under the influence of evipal or pentothal 
anesthesia. 


The last paper of the meeting was presented by J. R. Paine, Minneapolis, 
Minn., on observations of the effects of the prolonged administration of high oxygen 
concentrations to dogs. It was shown that the respiration of an oxygen concentra- 
tion of over 80 per cent produced in time changes in the lungs, liver, and spleen 
of dogs; death might ensue. It was also shown that the respiration of a high 
oxygen concentration altered both the quality and quantity of the gas contained 
in the intestinal tract. 


Thirteen additional papers were read by title. 


REVIEW OF THE MEETING OF THE AMERICAN 
ORTHOPEDIC ASSOCIATION, FIFTY-FIFTH 
ANNUAL SESSION, JUNE 9-12, 1941, 
TORONTO, ONTARIO 


FRANK J. Cox, M.D., New ORLEANS, La. 
(From the Department of Surgery, School of Medicine, Tulane University) 


HE Fifty-Fifth Annual Session of the American Orthopedic Association was 

held in Toronto, Ontario, extending through four days, from June 9 to June 12. 
An extremely interesting series of clinical demonstrations were presented by the 
local group of surgeons. 

The first day of the meeting was devoted almost entirely to clinical reports 
and case presentations. A. D. McLachlin, Toronto, presented a series of 28 cases 
of simple bone cyst, which had been treated and followed up over a period of 
several years. He re-emphasized the fact that the best results were to be obtained 
by adequate curettage and the implantation of bone chips, or a graft following 
surgery. 


F. R. Wilkinson, Toronto, presented a series of 34 cases of acute hematogenous 
osteomyelitis treated during the past two years. In 30 cases a staphylococcus 
was recovered, in 3 a streptococcus, and in 1 an influenza bacillus. The general 
plan of treatment afforded immobilization, treatment of the fluid balance, blood 
transfusions, and sulfathiazole given orally as a general rule, but intravenously 
when indicated in sufficient amounts to raise the blood level to approximately 5 
mg. per cent. As soon as the general condition of the patient would permit, and 
once the diagnosis was made that pus was present in the subperiosteal space, 
operation was decided upon. This could ordinarily be done within twenty-four 
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hours. At operation the periosteum was incised and two drill holes made through 
the outer cortex of bone. The limb was again immobilized, and drug therapy and 
general constitutional measures continued for four weeks postoperatively. Using 
this general regime a mortality of 5.88 per cent was obtained, as compared with 
one of 20 per cent previously shown by a study of hospital records. Several ad- 
ditional advantages of the method were mentioned: (1) There seemed to be a 
definite improvement in the clinical course. (2) Less bone destruction was shown. 
(3) No secondary focus developed in any case. 


S. A. Thomson, Toronto, discussed the treatment of clubfeet by the use of 
Denis-Browne splints, presenting a very interesting series of infants so treated. 
The method obviously was not advocated for patients beyond the infant age group. 
The method itself was clearly presented and demonstrated with infants under 
active treatment. Surprisingly good correction was obtained. Familiarity with 
the method would seem essential. The application of the splint at first glance 
might seem simple; still most careful attention to detail is necessary to obtain 
progressive and complete correction of the deformity. In using the splints cor- 
rection of the varus deformity of the forefoot is obtained first, before any attempt 
is made to correct the varus of the heel. If the crossbar is too wide, the develop- 
ment of a knock-knee deformity may ensue. <A ‘‘boot splint’’ is substituted as 
soon as complete correction is obtained, and this same splint used as a ‘‘night 
splint’’ for several months. 


W. 8S. Keith, Toronto, presented a series of 6 cases with an ununited fracture 
of the odontoid process in which successful fusion had been obtained. Bone grafts 
from the ilium were used, shaped carefully to fit the defect between the atlas and 
axis, and these grafts fixed into position and held securely by means of a wire 
loop passed beneath the laminae of either vertebral body. The method obviates 
the necessity of fusion to the occiput, and thus minimizes the postoperative dis- 
ability. 


A. W. Farmer, Toronto, showed a large series of traumatic injuries in which 
skin grafting had been necessary. The methods used were more or less standard, 
the results exceptionally good. Farmer presented one particularly interesting case, 
that of a youngster, who had had an almost complete avulsion of a large flap of 
skin from the leg as a result of an automobile accident. Instead of attempting 
to resuture the flap back into position, the author completely removed the skin, 
then carefully prepared it by removal of all fatty and subcutaneous tissue, and 
used it as a Wolff graft to cover the defect. The various steps of the procedure 
were shown in a motion picture film. The end result was shown and was evident 
proof of the value of the procedure. 


J. L. McDonald, Toronto, discussed the possibility of stimulating increased 
growth in the lower extremity produced by sympathectomy. Some 75 cases 
presenting postpoliomyelitic paralysis of a single lower extremity had been 
operated upon and a lumbar sympathectomy done. An adequate follow-up was 
available on 46 cases. It was his opinion that slight gain in the differential leg 
length had been obtained in 21 of these cases. The operation was justified and 
advocated not only upon this ground, but also because of the marked improvement 
in the vascular supply to the extremity. 


A. B. Le Mesurier, Toronto, demonstrated a new method for obtaining correc- 
tion of the primary curve in a ease of idiopathic scoliosis, preparatory to spine 
fusion. The patient is suspended in a fishnet hammock from two overhead pulleys, 
being placed on the side, with the concave portion of the curve directed toward 
the floor. Additional aid toward obtaining correction is gained by suspension of 
the arm and leg on the convex side of the curve to overhead pulleys also. Approx- 
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imately ten days are allowed during which the patient becomes adjusted to the 
position and correction is gradually increased. During this time the patient is 
suspended daily for gradually increasing periods of time, until it is felt that the 
position can be maintained for a period of time sufficient to allow the application 
of a plaster cast. The cast is applied incorporating the head and the lower ex- 
tremity on the convex side of the curve. Sponge rubber is used for padding. Le 
Mesurier feels that the method shortens the period of hospitalization decidedly 
and prevents complications such as pressure areas, etc., so frequently encountered 
with the use of the Risser jacket. In certain instances the method may not obtain 
quite as complete correction as might be obtained with a Risser jacket, but he 
claims that any difference that might be noted between the amount of correction 
obtained by his method and that obtained with the use of a Risser jacket was 
negligible. 

The possibility of developing a brachial palsy, because of the acute flexion of 
the neck, should be carefully watched for, since several instances of this compli- 
cation were reported, none of which however proved serious. 


D. E. Robertson, Toronto, showed a small series of patients with Raynaud’s 
disease and thromboangiitis obliterans treated by lumbar sympathectomy, all of 
whom had definite improvement in their peripheral circulatory symptoms following 
the procedure. He advocated the procedure as a very satisfactory method of 
treatment for the severe and annoying symptoms so frequently encountered in the 
care of these particular diseases. 


The following papers were presented on Tuesday, June 10: 


R. I. Harris, Toronto, discussed the etiology and pathology of fat embolism, 
presenting several case records which he had observed personally and several 
which he had collected from colleagues practicing in the local area. The impor- 
tance of this disease entity as related to the field of orthopedic surgery was em- 
phasized. It was pointed out that three common sites for the appearance of fat 
emboli were the lung, brain, and the kidney respectively. The possibility of dis- 
covering fat particles in the sputum was considered a valuable diagnostic aid. 
The presence of a fat droplet in any tissue was shown to be followed by the 
appearance of local hemorrhagic infiltration of the area. It was felt that this 
fact accounted for the marked drop in red blood cells and hemoglobin so fre- 
quently observed in the latter stages of the disease. It also explained the symp- 
toms of pulmonary congestion so frequently observed. No specific treatment is 
known, symptomatic therapy only being available. 

Harris also showed a novel modification used for removal of plasters. When the 
plaster is applied, a broad wire ribbon is incorporated in the plaster. When the 
time for removal of the cast arrives, one end of the wire ribbon is fixed, and an 
instrument resembling an oversize can opener fitted to the opposite end. By 
simply winding the one end of the ribbon, the cast is effectively cut through with 
the minimal amount of effort, and perfect comfort to the patient. 


H. S. Coulthard, Toronto, discussed various problems arising in the care of 
tuberculosis of bone and joints, emphasizing the value of aspiration in the pres- 
ence of a suspected paravertebral abscess. He felt that the aspiration was valu- 
able not only from a diagnostic viewpoint, but also therapeutically since in sev- 
eral cases quoted he felt that paraplegia had been affectively avoided and the 
need for a costotransversectomy postponed. 


Gordon M. Dale, Toronto, presented a most interesting demonstration of end- 
bearing stumps. The advantages of a Symes amputation in the lower extremity 
was discussed at length, and a large number of cases shown to substantiate his 
claims. The patients all walked well and seemed perfectly satisfied with their 
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artificial limbs. The patients were all males, consequently none objected to the 
thickening and bulky appearance of the prosthesis just above the ankle joint. 
The author expressed a distinct antipathy for amputations at the level of mid- 
tibia, claiming that none of these stumps could stand up over a period of years, 
that all would eventually develop either recurrent skin infection or changes in 
the skin sufficiently severe to require reamputation at a later date. If a Symes 
amputation could not be done, Dale preferred to do a Gritti-Stokes type of &mpu- 
tation at the knee. A number of cases of this variety of amputation stump were 
also demonstrated. He expressed the belief that these two procedures afforded 
the ideal type of stump for an individual who would be forced to continue weight- 
bearing for long periods of time as part of his daily occupation. All of the pa- 
tients presented were either ex-soldiers or pensioners. 


G. D. W. Murray, Toronto, demonstrated and discussed the various modifications 
which he has recently developed for the treatment of fracture of the calvicle, 
Colle’s fracture, and nonunion of the carpal scaphoid. In treating fractures of 
the clavicle in the adult, Murray uses internal fixation by means of a thin Kirschner 
wire passed through a drill hole on the medial end of the clavicle, and threaded 
through the medullary cavity of the bone, so as to thread the various fragments 
upon the wire, and thus obtain anatomical reduction and accurate fixation. The 
pin is left in place in most instances, following union. More satisfactory results 
are claimed, in addition to the elimination of the need for external fixation of 
any form. 

For acromioclavicular dislocations a similar procedure is advocated. The clavicle 
is reduced manually, and the reduction maintained, by the insertion of two Kirschner 
wires, passed transversely through the acromion and into the acromial tip of the 
clavicle. The ends of the wires are left protruding through the skin, and these 
are removed at the end of five or six weeks. 

The more severe types of Colle’s fracture, those in which sufficient comminu- 
tion is present to prevent adequate maintenance of reduction without traction, are 
treated by means of three wires passed vertically through the radius, the first 
placed in the large distal fragment or portion of this fragment, and the two re- 
maining wires through the shaft of the radius proximal to the fracture site. The 
two wires proximally are used as a fixed point against which traction is exerted. An 
ingenious turnbuckle is applied on both the dorsal and volar aspects of the fore- 
arm, and by adjustment of these turnbuckles reduction effected. 

End results studies on 57 cases of delayed and nonunion of the carpal scaphoid 
were presented. All had been treated by means of a tibial bone graft inserted 
through a quarter-inch drill hole in the body of the scaphoid. The presence of 
definite arthritic changes in the wrist joint was considered a contraindication to the 
operation. Union was obtained with the use of this technique in all but one case. 


F. I. Lewis, Toronto, discussed the treatment of nonunion of fracture neck of 
the femur by means of a Smith-Petersen nail supplemented by a tibial bone graft. 
He presented a study of 26 cases so treated in which no single operative mortality 
had occurred. Reduction was obtained preoperatively by means of skeletal trac- 
tion, then the Smith-Petersen nail was inserted so as to occupy the inferior por- 
tion of the neck, and a tibial bone graft passed through a drill hole made in the 
superior portion of the neck. External fixation was applied for eight to twelve 
weeks whenever (1) a previous nailing had been done, or (2) where an extremely 
short head fragment was present. The procedure was felt by Lewis to be the 
operation of choice since it was simple and the results most satisfactory. 


K. G. McKenzie, Toronto, presented the clinical findings in a patient in whom 
an isolated lesion of the seventh cervical nerve was present. It was thus possible 
to determine accurately the type of sensory and motor changes resulting from this 
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lesion, and thus outline a syndrome which would clinically enable an accurate 
diagnosis to be made. The syndrome as outlined showed (1) an area of para- 
thesia over the radial side of the forearm and thumb, (2) weakness of the triceps 
muscle, and (3) loss of the triceps reflex. Using this syndrome as a basis for 
diagnosis, several instances of isolated seventh nerve pressure have been discov- 
ered clinically, all of which have been proved subsequently by other means. 


W. E. Gallie, Toronto, demonstrated a new technique for obtaining fusion of 
the subastragalar joint, applicable chiefly to cases which presented arthritic 
changes subsequent to old fractures of the os calcis. An incision is made lateral 
to the tendo achilles, and the subastragalar joint accurately located. A plug of 
bone is then removed, at least one inch in length, so as to be sure that the bone 
has been removed at least as far forward as the sinus tarsi. Two cortical bone 
grafts are removed from the adjacent tibia, and these are driven into the defect 
created in the subastragalar joint, with the cancellous portions of the two grafts 
facing together. Several cases were presented, all of which showed satisfactory 
bony union of the subastragalar joint with the use of this method. 


An end-result study of the treatment of idiopathic scoliosis was presented by 
the American Orthopedic Research Committee consisting of Joseph E. Barr, Boston, 
Paul C. Colonna, Oklahoma City, Okla.; A. R. Shands, Jr. (Chairman), Wilmington, 
Del., and Lawrence Noall, New York City (Research Fellow of the Nemours 
Foundation). Over a year’s period of time, 16 clinics were visited in various parts 
of the country, and a total of 425 cases studied. Whenever possible personal end- 
result examinations were made, and when this was impossible a careful study of 
the end result x-rays was substituted. A most interesting statistical review of 
the conclusions was presented, the details of which are to be published at an early 
date. In brief it was concluded that operative fusion following correction in some 
type of plaster apparatus gave the best results, as determined by the amount of 
persistent correction maintained. The amount of correction maintained where 
spine fusion was not resorted to was negligible. A rather high percentage of 
pseudoarthroses were reported in the group where spine fusion was done, 28 per 
cent for all types. This figure seems definitely higher than it should be. The 
report should provoke a good deal of interest in, and possibly improve the treat- 
ment of, idiopathic scoliosis throughout the country. 


LeRoy C. Abbott, San Francisco, discussed the treatment of valgus deformity 
of the knee resulting from injury of the lower femoral epiphysis. He advocates 
a low oblique osteotomy through the femur so as to obtain an actual increase in 
length to compensate for the shortening due to failure of growth at the epiphysis, 
while at the same time affecting an accurate realignment of the femoral condyles 
with the tibial plateau. The defect created in the femur is filled with a wedge of 
bone removed from the ilium. A case showing an extreme degree of deformity 
was presented. Osteotomies of the femur and tibia both were necessary to obtain 
complete correction. An excellent result was obtained. 


A statistical survey of amputations done for arterial disease at the Mayo Clinic 
was presented by H. B. Macey, Rochester, Minn. Two hundred and forty cases 
in which 264 primary amputations had been done were included in the study. A 
mortality of 9 per cent was reported. Gas gangrene seemed a dangerous compli- 
cation encountered more frequently when an open lesion was present preopera- 
tively. Macey believed that an amputation below the knee was preferable when 
possible in the presence of thromboangiitis obliterans, and Buerger’s disease, even 
though reamputation might prove necessary at some later date. In the presence 
of arterial occlusion, or severe arteriosclerosis with or without diabetes, a high 
amputation should be done preferably. When a high amputation was done, wher- 
ever possible the site chosen was through the distal third of the femur. The 
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importance of care to avoid sectioning through muscle belly in performing the 
amputation was emphasized by Colonel Norman Kirk, Washington, D. C., in the dis- 
cussion, since it was felt that this might decrease the chance for the development 
of gas infection. The advantages of a Gritti-Stokes type of amputation in this 
instance were again emphasized by G. M. Dale, Toronto, in the discussion. 


The Wednesday, June 11, session included the following: 


Halford Hallock, New York City, presented a statistical survey of the end 
results obtained following surgical stabilization of paralytic dislocated hips. The 
study was made on a group of cases so treated at the New York Orthopedic Hos- 
pital. A number of shelf operations were done, according to various techniques, 
but in general no improvement was noted in the limp, since the previously existent 
paralysis prevented stability from developing. The best results were obtained 
where hip fusion was resorted to. Where hip fusion is done, good stability at the 
knee is essential, though it is not considered absolutely essential that quadriceps 
power be present. In the absence of adequate strength in the quadriceps group, 
the ankle and foot must be stabilized in slight equinus position. Hallock con- 
cluded from his study that fusion should be advocated more frequently than the 
heretofore frequently used conservative measures. 


Hospital treatment of chronic rheumatism was discussed by Robert B. Osgood, 
Boston. He stressed the widespread prevalence of rheumatic diseases and urged 
that adequate hospital facilities be made available for their treatment. Osgood 
felt that special hospitals should be created and endowed for the study of these 
diseases alone, hoping that by this means the medical profession generally could 
be led to a better understanding of the disease, and perhaps develop a more rational 
solution to the problems presented in its therapy. A unit of this type is being 
formed in Boston, to be incorporated in the Massachusetts General Hospital Group. 


The treatment of acute osteomyelitis by the sulfathiazole drugs was discussed 
by Robert Johnson, Baltimore. In addition to general systemic treatment enough 
drug was administered to raise the blood level to 6 to 9 mg. per cent preoperatively. 
At operation in addition to incision of the periosteum a drill hole was made through 
the outer cortex of the bone. The decompression of the medullary cavity was 
emphasized as being necessary. The drug was continued for three weeks post- 
operatively attempting to maintain the blood level of the drug at 4 to 6 mg. per 
cent. No serious complications resulting from administration of the drug were 
noted. A decrease in the mortality and morbidity of the disease was reported. 
In the discussion Rexford E. Diveley, Kansas City, Mo., suggested that the ad- 
ministration of sodium sulfathiazole intravenously at times might be of definite 
value. He also suggested that the drug be placed locally in the wound at time of 
operation. 


Robert Schrock and Herman Johnson, Omaha, Neb., presented a study of 13 
eases of fractures and fracture-dislocations of the astragalus. The conclusions 
reached were: (1) Simple fractures of the astragalus should be treated simply by 
immobilization. (2) With displacement of the fragments, an open reduction 
should be done. (3) When satisfactory reposition is impossible, surgical arthro- 
doesis is necessary. (4) Astragalectomy should not be done unless absolutely 
necessary. The incidence of a high percentage of aseptic necrosis following frac- 
ture of the astragalus was stressed. Where this occurred, astragalectomy was 
frequently necessary. A fusion of the calcaneus to the tibia following astragalec- 
tomy seemed to give the best results. In the discussion Francis M. McKeever, 
Los Angeles, pointed out that the astragaloscaphoid ligament afforded the point 
of entry for the main arterial supply to the astragalus, and that possibly damage to 
this structure might account for the high percentage of aseptic necrosis that 


= 
= 
oh 


REVIEW OF RECENT MEETINGS 693 


developed. Oscar Miller, Charlotte, N. C., in his discussion re-emphasized the need 
for accurate anatomical reduction, and again stressed the fact that calcaneotibial 
fusion gave the best results when the astragalus had to be removed. 


Philip D. Wilson, New York City, presented a paper on the treatment of com- 
pound fractures. The paper actually presented his experiences in the treatment 
of a series of some 74 compound fractures treated under his direction at the 
American Hospital in Britain, Basingstoke, England, during the past year. The 
vast number of these patients had been injured and had received their primary 
treatment elsewhere, arriving at the Park Prewett Hospital days or weeks later. 
In the definitive treatment of the various fractures, the ‘‘closed plaster’’ tech- 
nique was employed by preference. In the lower extremity various forms of pin 
fixation were used. For fractures of the femur, the Roger-Anderson and the 
Haynes methods of multiple pin fixation were used. This was considered of 
inestimable value since it enabled the surgeon to maintain reduction and fixation 
of the fracture, while at the same time the plaster case could be removed and the 
wound dressed at will without disturbing the fracture site in the least. The Roger- 
Anderson method of fixation with four half pins was performed in treatment of 
comminuted fractures of the tibia and fibula for the same reasons. Due to diffi- 
culties encountered during the black-out it was pointed out that primary splinting 
at the site of fracture was in most instances found impractical. The need for 
properly trained personnel at the point where primary treatment was instituted 
was stressed. Wilson felt that very definite improvement had been noted in the 
character of the wounds due to the use of sulfanilamide and sulfathiazole. 


During the afternoon session, the discussions were mainly formed on war sub- 
jects. Colonel George Nasmith, Toronto, told of his personal experiences in and 
around London while engaged in the organization and directing the activities of 
the Canadian Red Cross units in England. 


Philip D. Wilson, New York City, described the activities and the problems 
encountered in the organization and operation of the American Hospital in 
Britain, also devoting a good bit of time to his personal observations of the types 
and variety of wounds encountered in modern warfare and the special problems 
presented by them. He reported that the American Hospital in Britain has been 
asked to expand its facilities and is to take charge of a new 600 bed unit in 
Oxford shortly. 


James Ross Millar, Ottawa, Ontario, discussed his experiences with ex-soldiers 
since the last war, stressing particularly the problems presented by those men 
upon whom amputations had been necessary. He urged that the members of the 
Association aid in an effort to afford a more widespread dissemination of knowl- 
edge of the problems of the limb maker in fitting a prosthesis, feeling that with 
this knowledge more adequate stumps might be afforded at the time of the initial 
amputation. 


Colonel Norman Kirk, Washington, D. C., George E. Bennett, Baltimore, and 
Guy W. Leadbetter, Washington, D. C., discussed the various steps which have been 
taken to organize and provide adequate orthopedic care in the United States Army. 


Professor C. H. Best, Toronto, described the Canadian Project for the Prepara- 
tion of Dried Human Serum for Military or Emergency Use. Blood from 
donors is collected in several outlying areas, brought to the central station in 
Toronto, and there is prepared and dried and kept in storage. The plan is oper- 
ated entirely as a voluntary enterprise, the services of various types of personnel 
needed being so supplied. It is hoped that the idea may gradually expand else- 
where so as to afford a constant and adequate supply of dried serum for ship- 
ment overseas. 


— 
: 


694 SURGERY 


The meeting on Thursday, June 12, included the following: 


Lloyd T. Brown and John G. Kuhns, Boston, discussed a paper on the extension 
deformities of the cervical spine. The object of this paper was to point out that 
as a cause of the so-called scalenus syndrome and the symptoms from cervical 
ribs, remote factors may be of more importance than local ones, such as an hyper- 
trophied muscle and an hypertrophied scalenus tubercle or cervical rib. The 
anatomy, including the shape of the vertebrae, the ligaments and the fascia, and 
the muscles, is explained particularly as they are affected by positions assumed 
in faulty body mechanics. 

The extension deformity of the cervical spine, whether it is primary or com- 
pensatory, narrows the space in the neck. It is shown that a long-standing 
habitual position of faulty body mechanics, because of the pull of the abdominal 
organs on the diaphragm and the neck, is a potential of strain on the cervical or 
brachial nerve plexus. Correction of these deformities not only in the cervical 
spine but also in the body has completely relieved not only the neurological but 
also the vascular symptoms associated with the scalenus syndrome and the 
cervical ribs. 


R. K. Ghormley and Malcolm B. Dockerty, Rochester, Minn., gave a review of 
4 cases of unusual myxomatous tumors of the knee and in conjunction with this 
a review of the pathology of 7 additional cases which were definitely established 
as cysts of semilunar cartilages. 

In reviewing these 4 cases, it was their purpose to establish them either as 
cysts or other types of tumors. In comparing the pathology of these with the 
known pathology of cysts, 2 of these seemed to fall in the group of cystic semi- 
lunar tumors; 1, a large myxomatous tumor, probably did not arise in the cartilage 
and should be classified as parameniscal cyst and the fourth case was a true 
myxoma of the cartilage. 

The discussion of the differentiation between so-cailed parameniscal cysts and 
true meniscal cysts and a brief review of the therapy and etiology of cysts of 
the semilunar cartilages were given. 


Dallas B. Phemister, Chicago, discussed resection and transplantation in the 
treatment of bone sarcomas. In the past five years 8 selected cases of sarcoma of 
large bones were treated by massive resection and bone transplantation in an 
endeavor to save a useful extremity. There were 3 cases of osteogenic sarcoma, 
all of which were of a relatively malignant type. There were 3 of chondrosar- 
coma, 1 of which was relatively malignant, and the other 2 were slow growing 
and relatively benign. One case was a Ewing sarcoma and 1 a giant-cell sarcoma. 
All of the tumors began centrally except the Ewing sarcoma and had produced 
only slight peripheral enlargement. 

One case of densely ossified osteogenic sarcoma of the upper end of the humerus 
was treated five years ago by excision of the humerus from the deltoid insertion 
upward and including the deltoid muscle, the capsule of the joint and the attach- 
ments of muscles to the greater and lesser tubercles and the posterior surface of 
the bone. The defect was repaired by a transplant from the tibia and the patient 
has remained well and worked steadily for three and one-half years as a dentist. 
A second case in a 12-year-old boy which was similar was treated in the same 
manner. However, roentgenograms taken seven weeks after operation showed 
evidence of local recurrence, after which an intrathoracoscapular amputation was 
performed. The third case of osteogenic sarcoma was of the densely ossified 
kind involving the upper end of the tibia. Treatment was by massive local ex- 
cision of the upper four inches of bone and overlying soft parts with replacement 
by a double bone graft taken from the other tibia. Necrosis of the skin flap 
resulted in a latent infection and partial loss of the grafts. From gross examina- 
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tion of the specimen it looked very favorable, but microscopically there was 
evidence of tumor invasion of veins outside the periosteum which was of bad 
omen from the standpoint of occurrence of metastases. One year later there was 
evidence of pulmonary metastases and death occurred after one and three- 
fourth years. 


The first case of chondrosarcoma in a girl 11 years of age was of a year’s 
standing, involving the upper four inches of the tibia. The tumor had been 
partly removed six months previously. The upper five inches of the tibia was 
excised and a heavy transplant from the opposite tibia inserted. The graft 
united to the condyle of the femur and the lower fragment of tibia and subse- 
quently hypertrophied. The patient is apparently well three years after operation 
and has a useful extremity. 


The second case of chondrosarcoma in an 11-year-old girl involved the lower 
part of the shaft of the femur. It had been curetted sixteen months previously 
but had recurred. Fourteen centimeters of the shaft of the femur periosteum and 
some of the attached muscle was resected. The defect was bridged by two 
bone transplants from the tibia 18 em. long and including one-half the cireum- 
ference of each bone. They were fastened with two threaded wires at each end, 
one graft being intramedullary and the other onlaid. Union between grafts and 
femur took place and fourteen months after operation there is no sign of recur- 
rence and the patient has been walking on the limb without support for four 
months. 

The third case of chondrosarcoma in a 21-year-old woman was of five years’ 
standing and involved the anterior portion of the upper end of the tibia. The 
patient refused complete excision of the upper end of the tibia and transplantation 
with ankylosis of the knee. Consequently a wide excision of the front and both 
sides of the upper end of the tibia was made and the gap partly filled out with 
transplants taken from the lower two-thirds of the tibia, the tibial patellar tendon 
being reattached with one of the transplants. The patient is free from recurrence 
six months after operation and has walked on the limb for the past two months. 
She has recovered two-thirds of normal range of motion of the joint. 

The case of Ewing’s tumor was in a 13-year-old boy and involved the shaft 
of the femur beneath the lower trochanter. Four thousand roentgen units had 
been administered, but roentgenograms indicated that the tumor was probably 
still active. With a constrictor applied over a Steinmann pin above the greater 
trochanter, 17 cm. of involved shaft and overlying vastus lateralis and vastus 
intermedius muscles were excised and the defect replaced by two bone grafts 
taken from the tibia as in the previous case. Infection developed and most of the 
bone grafts were lost. Healing was complete five months later after removal of 
the necrotic grafts. As there was no sign of recurrence of the Ewing tumor, 
which was confirmed by microscopic examination of the specimen, a heavy graft 
taken from the opposite regenerated tibia, was excised and inserted into the 
defect fourteen months after the original operation. Convalescence has been 
satisfactory for six weeks since operation. 

The case of central giant-cell sarcoma was of the lower end of the femur in 
a 26-year-old man. With a constrictor applied, a biopsy was performed and while 
there was some question as to whether the lesion was a benign or malignant giant- 
cell tumor, the decision was made in favor of the latter. The lower 10 cm. of the 
femur, the overlying quadriceps muscle, the capsule of the joint, and the upper 
1 em. of the tibia were excised en bloc. Two grafts, including almost one-half of 
the circumference of the tibia below and about 14 em. in length, were excised and 
inserted into the defect, one intramedullary and the other onlay, where they were 
anchored with two threaded wires at either end. Convalescence was smooth 
and bony union at the ends of the grafts was complete in ten weeks. It is now 
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seven months since operation and the patient has been walking in a caliper splint 
for thrée months without signs of recurrence. 

These cases show both the advantages and disadvantages of massive bone 
grafting for sarcoma. Undoubtedly many early cases that are now treated by 
amputation would have equally good chances of survival with useful extremities 
if treated in this way. 

In discussing a paper on femoroischial transplant, David M. Bosworth, New 
York City, states that in certain cases of tuberculosis of the hip and other lesions 
about the hip where arthrodesis is unsatisfactory or impossible, either from tech- 
nical reasons or because of danger of reactivating a previous defect, it was be- 
lieved that severance of the femoral shaft and transplantation to the tuberosity 
ischium might give satisfactory results. 

Nine cases of tuberculosis of the hip, 7 of them proved, in which the head and 
neck of the femur had been totally destroyed were operated upon with operative 
mortality in only 1 instance. Of the 7 cases in which the patients lived long 
enough to secure ankylosis, 5 became completely solid. Ankylosis in these cases 
between 20 and 45 degrees of flexion produce the same satisfactory gait encoun- 
tered when arthrodesis of the hip is done as a primary operation. Sitting posture 
is likewise excellent. 

The procedure is done through a lateral approach, doing an oblique osteotomy 
of the femur just above the level of the tuberosity of the ischium and trans- 
planting the sharpened distal end of the femur into a gouged-out defect in the 
lateral portion of the tuberosity of the ischium. Maximum flexion of the thigh 
must be obtained and extension produced after the end of the femur is in the 
ischium. The procedure is difficult, much of the work must be done blind, and 
considerable bleeding is encountered. Some added length can usually be gained, 
but residual shortening due to previous disease or disability is generally present. 
Incasement postoperatively in a double plaster hip spica for several months is 
necessary. X-ray evidence of union is the guide for release from plaster. 


M. N. Smith-Petersen, Boston, stated that his presentation was intended chiefly 
to point out the changes in technique of vitalium mold arthroplasty of the hip 
which have taken place since his publication of his first article. He pointed out 
that the incision and approach must be such as to follow anatomical planes 
causing the least possible damage and consequently the least possible shock. 
The main features about the approach have remained as described in the original 
publication, but experience has taught us that dividing the tendon of the direct 
head of the rectus occasionally gives rise to calcification of the proximal stump 
and this results in limitation of flexion of the hip which is most undesirable. 
They now detach the rectus tendon from the anterior inferior spine and suture it 
to the distal tendon of the gluteus minimus. 


Smith-Petersen stated that in his original publication he was afraid that he 
belittled the efficient shaping of the acetabulum. Experience has taught him that 
shaping the acetabulum so that the vitalium mold will move very freely is of 
great importance. The principle of this procedure is to create a joint that will 
function mechanically correctly, consequently, the head of the femur must be 
shaped in such a way as to move freely within the mold and the acetabulum must 
be shaped so as to allow the mold to move freely within it. 


The greatest possible respect for anatomical structures should be exercised in 
exposing the hip, in doing the reconstruction of the hip, as well as in following 
up the patient afterwards. This is not a procedure to be attempted by even an 
experienced surgeon unless he has tried it out in a cadaver or seen the procedure 
performed by a surgeon who has had considerable experience in hip joint surgery. 
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Book Reviews 


Management of the Cardiac Patient. By William G. Leaman, Jr. Pp. 705, with 
255 illustrations, 2 in color. Philadelphia, 1940, J. B. Lippincott Co. $6.50. 


This book covers a much more extensive field than a treatise devoted only to 
therapeutics of heart disease. In each chapter the author discusses briefly the 
etiology, pathology, pathologic physiology, symptomatology, and physical signs of 
the type of cardiac disorder under consideration. In addition, roentgen and elec- 
trocardiographic records are reproduced and adequately explained. The management 
of the cardiac patient is then considered in detail and the chapter concluded by 
adding illustrative case reports and a brief discussion. Obviously such an arrange- 
ment makes the book a most practical one and one which should be extremely useful 
to the general practitioner. 

The book abounds with numerous descriptive drawings, illustrations, and excellent 
photographs, all of which help to simplify the subject matter and to correlate the 
pathology of different forms of heart disease with the clinical and laboratory find- 
ings, such as the x-rays and electrocardiographs. This feature, coupled with case- 
history method of presentation, makes the volume a real contribution to the busy 
physician who cannot devote considerable time to the study of voluminous treatises 
covering the various aspects of heart disease. 

Included in the volume are chapters on cardiac problems in surgical practice, the 
heart in pregnancy, physiotherapy in the treatment of heart disease, prescription of 
exercise, diet in heart disease, and social service in the treatment of heart disease, 
all of which are extremely important in the successful management of cardiac dis- 
orders, and which have not received adequate attention in other textbooks. 

The author’s style is simple, the subject matter reads smoothly and is easily 
understandable. The author’s opinions are characterized by sound judgment. This 
book should find a worthwhile place with the other standard treatises on heart dis- 
ease that are now availabie. It is highly recommended to the student and internist 
as well as to the general practitioner. 


Applied Orthodontics. By James David McCoy, M.S., D.D.S., F.A.C.D. Ed. 5. 
Pp. 333, with 227 engravings and 1 plate. Philadelphia, 1941, Lea and 
Febiger. $4.50. 


The information contained in McCoy’s fifth edition (revised) is well organized 
and stated in terms easily understood. It is a text applicable to undergraduate 
teaching especially since the author does not emphasize any particular technique 
to the exclusion of others. The illustrations are consistently good and there are 
many of them. Due recognition has been given to value and importance of 
visual education. 

The sequence in which the material is present is logical and creates interest 
in what is to follow. 

The text contains a large share of the late developments in research and 
technique. The differences found in this revision from the former editions are 
mostly minor additions and a somewhat better arrangement of material. 
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The Extra-Ocular Muscles. A Clinical Study of Normal and Abnormal Ocular 
Motility. By Luther C. Peter, M.D. Ed. 3. Pp. 368, with 147 illustrations and 
5 color plates. Philadelphia, 1941, Lea and Febiger. $4.50. 


The book is designed primarily for the student, and Peter has presented, as in 
his other editions, a clear, concise approach to this difficult subject. 

As a whole, there has been little revision of the material. The main changes 
consist of a more complete presentation of the orthoptic procedures. In revising 
this chapter he has not only added more recent views, but has added material which 
will prove very valuable to the beginner in orthoptie work. 


In the chapter on nystagmus considerable new material has been added and the 
entire chapter is revised. This was written in collaboration with Dr. Joseph C. 
Yaskin, Professor of Neurology in the Graduate School of Medicine, University of 
Pennsylvania. Although the chapter on surgery is fundamentally the same, he has 
increased its value by adding to it his work on muscle resection. 


When one remembers how few recent books there are on this subject in the 


English language and how few are designed primarily for the student, the value 
of this book is more appreciated. 


Spermatozoa and Sterility, A Clinical Manual. By Abner I. Weisman. 


Pp. 314, 
with 77 illustrations. New York, 1941, Paul B. Hoeber, Inc. $5.50. 


As the author states, this monograph is addressed not only to the gynecologist 
and the urologist but also to the general practitioner who would like to diagnose 
and treat his own cases of sterility. 


The descriptions of the normal and pathologic anatomy and physiology of sper- 
matozoa are excellent. The techniques for the diagnosis of sterility are given in 
detail. One may be disappointed, however, that so little that is specific or new is 
known about the treatment of sterility. One of the unsolved problems that still 
baffles the endocrinologist is the sterile matings between apparently fertile indi- 
viduals, 


An extensive bibliography and workable index are appended. This book is the 
best summary of our knowledge concerning spermatozoa and sterility written to date. 
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